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ON  THE  PRESENCE  OF  HISTIDINE-LIKE  SUB- 
STANCES IN  THE  PITUITARY  GLAND 
(POSTERIOR  LOBE). 

BY  T.  B.  ALDKICH. 
(From  the   Research   Laboratory  of   Parke,   Davis  &  Co.) 

Ill  1896,  A.  Kossel  discovered  among  the  cleavage  products  of 
sturiue  a  basic  compound^  to  which  he  gave  the  name  histidine. 
Later  this  compound  was  found  among  the  cleavage  products  of 
complex  proteins  when  these  were  subjected  to  acid  hydrolvsis- 
or  to  tryptic  digestion.'^ 

According  to  Pauly/  a  solution  of  histidine  made  alkaline 
with  sodium  carbonate  gives  a  very  beautiful  diazo-reaction  with 
diazobenzene  sulfonic  acid,  which  is  deep  cherry-red  in  dilutions 
of  1 :20,000  and  still  markedly  red  in  1  :100,()00.  Furthermore 
it  is  stated  that,  with  the  exception  of  tyrosine,  no  other  cleavage 
product  from  protein,  among  a  large  number  tested,  gives  such  a 
color  reaction,  and  that  not  only  can  histidine  be  detected  by 
means  of  this  reaction  when  mixed  with  other  cleavage  products, 
l)Ut  also  when  in  the  original  protein  before  cleavage,  where  it  is 
united  with  other  grou])s,  ])roviding  the  tyrosine  is  removed  or 
changed  so  as  not  to  react  with  this  reagent. 

As  far  as  investigated  l)y  I'auly  no  other  j^roteid  cleavage  pro- 
duct outside  of  histidine  and  tyrosine  gives  this  reaction.  Nearly 
all  give  a  lemon  vellow  color  in  soda  solution  ;  such  color  being 
given,  according  to  I'auly,  l)y  glycocol,  alanine,  leucine,  valine, 
serine,  lysine,  ornithine,  arginine,  asparagine,  glutamic  acid,  cys- 
tine, and  hippuric  acid,  while  wdth  pyrolidine  carboxylic  acid 
and  tryptophane  no  reaction  is  given.  Glucosamine,  phenylala- 
nine and  oxypyrolidine  carboxylic  acid,  as  w-ell  as  the  cleavage 
products  obtained  by  Skraup^''  from  caseine  were  not  available  to 
Pauly,  but  he  states  that  it  is  not  to  be  supposed  that  an  exception 
would  be  found  among  these  products.'' 


iZ.  physio!.   Chenu,  22,  182   (1896). 
2Hedin,  Ibid..  22,  191   (1896). 
sRutscher,  Ibid.,  25,   19.5    (1898). 

*  Ibid.,  42,   513  (1904). 
''Ber.,  37,    3   (1896). 

•  My  experience  with  Pauly's  histidine  test  has  shown  me  that  other  l)odies  be- 
sides tyrosine  and  histidine  'respond  to  this  test,  giving  a  reddish  coh.r  tliat  might  be 
confusing.  Among  the  bodies  tested  may  be  mentioned  /'-oxyphenylethylamiiie  and 
S-iminazolyl-ethylamine. 
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In  the  diazo-reaction  we  have,  therefore,  a  positive  means  of 
determining  whether  protein  or  protein  cleavage  products  contain 
histidine  or  tyrosine,  especially  as  these  bodies  give  a  positive 
reaction  where  Millon's  test  is  practically  negative.  The  greatest 
importance  seems,  however,  to  lie  in  the  fact  that  this  reaction 
shows  the  presence  of  histidine  and  tyrosine  in  protein-like  com- 
bination. Whenever  a  protein  substance  gives  Pauly's  reaction, 
then  either  tyrosine  or  histidine  has  been  demonstrated  among 
the  hydrolytical  cleavage  products  of  this  protein ;  while  in  other 
proteins  where  the  diazo-reaction  was  negative  these  bodies  were 
absent. 

Paulv's  method'  of  preparing  diazobenzene  sulfonic  acid 
(which  should  l)e  prepared  fresh  every  time)  and  his  directions 
for  applying  the  test  are  as  follows  : 

L  Preparation  of  Diazobenzenf.sulfomc  Acid. — Two 
grams  of  finely  powdered  sulfanilic  acid  are  mixed  with  ;)  cc.  of 
water  and  2  cc.  concentrated  hydrochloric  acid,  forming  a  thick 
paste.  To  this  is  added  in  small  portions,  in  less  tlian  a  minute, 
cooling  after  each  addition,  a  gram  of  potassium  nitrite  dissolved 
in  1-2  cc.  of  water.  The  sulfanilic  acid,  for  the  most  part,  passes 
rapidly  in  solution  and  there  is  formed  a  thick,  white  crystalline 
precipitate  of  diazobenzene  sulfonic  acid  which,  after  a  few  min- 
utes, is  filtered  off  by  suction  and  washed  with  a  little  cold  water. 
Any  unchanged  sulfanilic  acid  does  not  influence  the  reaction. 

2.  Reaction  with  1  IistidinI':. — To  the  solution  to  be  tested, 
having  demonstrated  tlic  al)sence  of  tyrosine  by  Millon's  reagent, 
an  excess  of  sodium  carl)onatc  (preferred  to  caustic  soda)  is 
added,  and  then  ;!-.')  it.  of  an  alkaline  carbonate  solution  of  a  few- 
centigrams  of  the  diazobenzene  sulfonic  acid  prepared  at  the  time 
of  testing.  Within  three  minutes  at  the  longest,  usually  immedi- 
ately, a  dark  cherry-red  color  appears,  which  even  by  dilution 
with  many  times  its  volume  of  water,  retains  is  red  color  and 
does  not  shade  iiUo  yellow.  P>y  acidulating,  the  color  i)asses  into 
a  pure  orange  color. 

'Juite  recently,  K.  lnou\e,'^  working  in  Kossel's  laboratory, 
published  a  mellunl  for  detecting  histidine  in  the  presence  of 
tyrosine,  employing  the  above  reaction,  .\ccording  to  this  inves- 
tigator, the  reaction  is  also  given  even  when  histifline  is  in  com- 

'  Pauley,  I.oc.  cit. 

"Z.  t-b\xp'l.    Chrin..    S.S,    TO    fUtlSt. 
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bination  with  the  protein  molecule,  and  were  it  not  for  the  fact 
that  tyrosine,  free  or  attached  to  protein,  gives  a  very  similar  red 
color  reaction  with  diazobenzene  sulfonic  acid,  it  would  be  a  com- 
paratively simple  matter  to  detect  histidine,  just  as  tyrosine  and 
tryptophane  are  recognized  by  color  tests. 

Since  tyrosine  gives  with  diazobenzene  sulfonic  acid,  in  alka- 
line solution,  a  color  reaction  that  can  not  be  distinguished  from 
that  of  histidine,  Inouye  modified  the  test  so  as  to  eliminate  the 
tyrosine  from  the  reaction.  This  modification  was  brought  about 
by  benzoylating  in  alkaline  soda  solution. 

If  one  shakes  a  solution  of  tyrosine  with  a  few  drops  of  ben- 
zoylchloride  until  the  odor  of  the  chloride  has  disappeared,  after 
making  alkaline  with  soda  solution,  the  addition  of  diazobenzene 
sulfonic  acid  to  the  filtrate  does  not  produce  the  characteristic 
color.  If,  on  the  other  hand,  one  benzoylates  histidine  by  the 
same  process,  the  color  reaction  persists. 

It  was  expected,  according  to  Inouye,  that  this  reaction  for 
recognizing  histidine  would  be  applicable  when  histidine  was 
united  with  protein  or  other  complexes  ;  but  this  expectation  was 
not  realized  ;  for,  after  benzoylating  such  bodies,  the  color  reac- 
tion could  not  be  obtained,  and  it  was  found  necessary  to  hydro- 
lyze  these  substances  either  with  the  help  of  acids  or  by  digestion 
with  trypsin  in  order  to  establish  the  presence  of  histidine. 

Having  observed  several  years  ago  that  pituitary  preparations, 
obtained  from  the  posterior  lobe,  gave  a  marked  histidine  reac- 
tion., I  was  led  to  infer  either  the  presence  of  histidine  or  some 
such  body,  but  at  that  time,  no  method  had  been  worked  out  to 
recognize  histidine  in  the  presence  of  tyrosine.  On  the  appear- 
ance of  Inouye's  communication  referred  to  above.  I  concluded 
to  use  his  method  for  determining  the  presence  of  histidine  in 
this  lobe,  the  result  of  which  investigations  are  given  below  : 

EXPERI.MENT.\L. 

The  material  employed  was  the  desiccated  defatted  posterior 
lobe  of  the  pituitary  gland  (consisting  for  the  greater  part  of 
protein)  prepared  in  the  usual  way,  and  a  purified  product  soluble 
in  water.     (Three  tests  were  made  in  all.) 

Hydrolysis  by  Acid.— (1)  0.5  g.  of  desiccated  product  was  boiled  for 
5  hours   r employing  a  return  condenser)   with  100  cc.  of  water,  to  which 


•was  added  2.5  cc.  of  concentrated  hydrochloric  acid.  It  was  then  evap- 
orated on  the  steam  hath  to  a  syrupy  consistency,  taken  up  in  water,  an 
•excess  of  lead  oxide  added,  and  the  mixture  warmed  on  the  steam  bath. 
After  cooling  it  was  made  alkaline  with  sodium  carbonate  solution, 
filtered,  and  brought  up  to  80  cc. 

(a)  10  cc.  of  the  above  were  taken  (representing  63  mg.  of  the  orig- 
inal powder).  0.5  cc.  saturated  sodium  carbonate  solution  and  then  3 
drops  of  benzoyl  chloride  were  added  and  the  mixture  was  agitated  until 
the  odor  of  the  chloride  had  disappeared.  It  was  then  filtered  and  Pauly's 
test  auulied  as  follows  : 

5  cc.  (32  mg.)  -f  4  drops  of  sodiiun  carlionatc  saturated  solution  +  30 
mg.  of  diazobenzene  sulfonic  acid  either  in  solid  form  or  dissolved  in 
water.     Color  reaction  ■I'cry  pronounced. 

(b)  10  cc.  +  \y2  cc.  saturated  .sodium  carbDuate  solution  +  15  drops 
of  benzoyl  chloride,  etc.     Reaction  pronounced  but  not  as  strong  as  by(a). 

(2)  0.5  g.  of  the  perfectly  soluble  product,  treated  a?  by  (1).  Made 
up  to  80  cc. 

(a)  10  cc.  taken  +  iy>  cc.  of  saturated  sodium  carlionate  solution  + 
15  drops  of  benzoyl  chloride,  etc.,  etc. 

Pauly's  reaction  pronounced,  but  less  so  than  the  original  product. 

Without  Hydrolysis. — (3)  0.5  g.  (perfectly  soluble  pro(hict)  dis- 
solved in  25  cc.  H2O,  3  cc.  of  saturated  sodium  carbonate  solution  added 
then  20  drops  of  benzoyl  chloride.  The  resulting  solution  worked  up  in 
the  usual  way,  gaiw  a  strong  I'attly's  reaction. 

(4)  Repeated  (3)  Pauly's  reaction  pronounced. 

Hydrolysis  by  Trypsin. — (1)  0.2  g.  pancreatin  was  agitated  with  40 
cc.  of  a  0.5%  sodium  carbonate  solution. 

((7)  To  20  cc.  of  tlif  abo\e  was  added  0.5  g.  of  desiccated  posterior 
lobe  powder,  and  a  few  drops  of  chloroform.  Placed  in  incubator  for 
about  2  days. 

(b)  The  remaining  20  cc  of  (5)  was  also  placed  in  incubator,  a  little 
chloroform  being  added. 

Both  (a)  and  (/>)   were  agitated   fnmi  time  to  tinu. 

At  the  end  of  2  da\s  both  solutions  were  exaporated  (after  neutraliz- 
ing with  hydrochloric  acid)  to  a  small  volume,  m;i(ie  alkaline,  then  ben- 
zoylated  and  eventually  filtered.  Both  gave  I'auly's  reaction,  but  the 
color  given  b\    (a)  was  luore  iiUense. 

It  mi^ht  be  stated  at  this  point  that  both  ixiwders  gave  Mil- 
Ion's  test  before  as  well  as  after  hydrolysis;  ])U\  that  after  ben- 
zoylating.  this  rcactif)n  was  always  negative. 

In  the  above  experiments  I  have  puri)osel\  used  a  lar^e  excess 
of  benzoyl  chbiride  and  snllki  ill  soditnn  cafbdiiato  solntion  \n 
maintain  an  alkaline  reaction.  Inonyc  slates  ihal  he  used  only  a 
few  drops;  but  in  every  case  after  Ihoron^h  bt-nzoylalint.;  I   found 
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even  with  a  large  excess  of  benzoyl  chloride  that  the  solution  gave 
a  positive  reaction.  In  some  instances  the  color  was  not  as  pro- 
nounced as  one  would  expect,  hut  this  might  be  accountetl  for  by 
the  larger  amount  of  benzoyl  chloride  used,  or  the  fact  that  all 
was  not  decomposed,  or  that  the  presence  of  benzoic  acid  or  its 
salts  influenced  the  same. 

One  would  conclude  from  the  above,  if  Inouye"s  observations 
are  correct,  that  histidine  is  present  in  the  above  prej-'arations, 
prepared  from  the  pituitary  gland,  were  it  not  for  the  fact  that 
the  solutions  before  or  after  hydrolysis  or  after  benzoylating 
failed  to  give  in  my  hands  \\'eiders  reaction  as  modi  bed  by  Fisher 
or  Knoop's  bromine  reaction.  Whether  we  arc  justified,  liowcver, 
in  drawing  this  conclusion  is  (|uestionable,  for  it  may  be  assumed 
that  other  bodies  are  present  which  interfere  with  the  reaction 
or  that  histidine  is  i)resent  in  two  small  an  amount. 

Under  hydrolysis  by  tr_\])sin  the  ])resence  of  a  small  amount 
of  histidine  in  the  control  is  e.\])!aine(l  l)y  its  ])resence  in  the  pan- 
creatin  employed. 

From  ( .") )  without  hydrolvsis.  it  would  seem  that  at  least  one 
of  the  histidine-like  substances  in  the  pituitary  gland  (})OSterior) 
is  not  united  to  protein,  for  after  benzoylating,  employing  an 
excess  of  sodium  carbonate,  th^  filtrate  gave  a  strong  Pauly's 
reaction.  It  is  quite  probable  that  we  have  a  free  and  ])ossibly  a 
combined  histidine  or  histidine-like  compound.  We  are  also  con- 
fronted by  the  jjossibility  of  several  substances  of  this  nature 
being  present.  This  latter  view  having  su])port  from  the  work  of 
Fiihner^  who  claims  to  have  isolated  four  distinct  substances 
from  the  posterior  lol)e  of  the  pituitary  gland,  all  of  which  give 
Patily's  reaction. 

What  compound  or  compounds  we  have  to  deal  with  here  is 
suppositional  at  present,  although  evidence  seems  to  be  accumu- 
lating that  points  not  to  histidine  but  to  some  histidine-like  com- 
pounds similar  to  histamine.-  This  view  is  also  shared  by  Fuhner." 
who  says :  "According  to  the  work  of  others  and  myself  I  am 
led  to  conclude  that  histamine  and  the  active  principle  of  the 
posterior  lobe  of  the  gland  are  probably  not  identical :  l)ut  pharma- 
cologically directly  related." 


^Deutsche   Med.    U'ochschr..   39,    491    (1913). 

-  Histamine   is   the  commercial   name   for  B-Iminazolyletliylamine. 

■^Mihiclt.   Med.    \rochsehr..   .".99,   S.52    (1913). 
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CONCLUSIONS. 

1.  It  would  seem  that  histidine  (or  some  such  compound  or 
compounds)  is  contained  in  the  desiccated  posterior  lobe  of  the 
pituitary  gland. 

'L  These  substances  are  probably  in  a  more  or  less  tree  state, 
or  in  some  combination  other  than  protein. 

;;.  The  compounds  giving  Pauly's  reaction  are  ])robal)ly  not 
histidine,  since  \\'eiders  reaction,  as  modified  by  Fischer,  or 
Knoop's  reaction  with  bromine  were  both  negative. 

4.  Paulv's  reaction  is  not  a  specific  reaction  for  histidine, 
unless  other  compounds,  such  tyrosine,  /^-oxyphenylethylamine. 
5-iminazolylethylamine.  adrenalin,  etc.,  are  removed ;  but  a  gen- 
eral reaction  for  a  class  of  compounds  yet  to  be  determined. 
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INOCULATION  EXPERIMENT  WITH  PURE 
CULTURE  OF  SPIROCHAETA  HYOS. 

STUDIES  ON  HOG-CHOLERA. 

\\\\LTER  E.  Kixc  AND  RA^M()^•l)  H.  Drake. 

(From   the   Research    Laboratory   of   Parke,   Davis   &   Coiiipany,   Detroit,    Michigan  ) 

In  former  piiljlications  it  has  lieen  suci.s^ested  that  the  si)iro- 
chceta  hyos  may  liear  some  etiolo.^ical  relationship  to  h()<4-cholera. 
Heretofore,  it  lias  not  been  possible  to  prove  the  i)atho.ii\.'nic  sig-- 
nificance  of  this  new  <jr<,^ani^m  because  of  the  (litticnlties  encoun- 
tered in  attem])tin,<^  to  ol)tain  ])ure  cultures.  Thjse  difticulties 
have  not  been  com])letel\-  oVv.rc()me  as  \-et,  but.  bv  painstaking- 
cfifort,  a  ])ure  culture  of  the  s])iroch;eta  hyos  has  I)een  secured 
and  tyi)ical  hog-cholera  of  the  acute  t}]>e  has  been  ])roduc_(l  with 
this  culture.     The  protocol  of  this  ex])eriment  is  as  follows: 

On  .September  23,  1913,  a  ciilttiie  was  made  on  Hata  meilium  witl:  rab- 
bit kidney  from  Berkefeld  filtered  sus])ension  ol'  tissue  from  a  local  lesion 
on  the  ear  of  Hog  653.  Tlie  local  ear  lesion,  on  dark-field  examina.tion, 
sliowed  numerous  spirochetes.  Ho.u  653,  on  aiitops>",  sbovved  t\i)ical  lesions 
of  hog-cholera. 

Culture  653,  from  the  ear,  was  incubated  in  a  desiccatur,  under 
anaerobic  conditions,  for  several  weeks  at  40'  C,  and  tben  for  several 
weeks  at  37°  C.  Dark-field  examination,  on  l)ecem])er  13,  sbowed  tlic  iires- 
ence  of  spirochetes,  relatively  few  in  number.  V  ]>ortion  of  the  impure 
culture  was  macerated  in  sterile  water  and  filtered  twice  tbrou,L;h  tiie 
Berkefeld. 

On  January  5,  1914,  cultures  were  m.ade  from  the  filtrate  on  Hata 
medium  with  no  kidney  tissue.  Control  cultures  froiu  the  filtr.ate  gaxe 
negative  tests,  showing  that  the  filtrate  was  free   from  bacteria. 

Culture  653,  grown  in  the  ^ame  manner  as  the  al)o\'e,  was  e.xamined  on 
March  17,  on  dark-field.  it  .-^hllvved  growth  of  the  spirocha?ta  hyos  in 
pure  culture.  Culture  media,  inoculated  with  material  from  Culture  653 
(Transfer  1),  gave  negative  results. 

.\  .suspension  was  made  nf  a  purtion  of  ]mre  culture  ot  the  spiroch;eta 
hyos  (Culture  653,  Transfer  1)  in  .an  equal  \olume  of  sterile  water.  Dark- 
field  e.xamination  showed  the  sjiirochaJta  h\os,  imcontaminated,  in  sus- 
pension. On  March  17,  animal  inocidations  were  made  from  the  sus- 
pension as  follows:  Hog  805,  4.5  c.c ;  Hog  806,  3.5  c.c. — both  intranms- 
cularly.  A  normal  hog,  Hog  807,  was  placed  with  them  in  ;in  isolated,  dis- 
infected room  as  a  control  on  Hogs  805  and  806. 

Hog  cSo3. — On  March  17,  Hog  805  was  injected  intramuscular!}  with 
4.5  c.c.  of  Culture  653  (Transfer  1)  ;  March  25,  the  hog  appeared  normal, 
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appetite  iiood.  luit  somewhat  inactive;  Marcli  27,  normal  in  every  way; 
April  6,  "off  iced,"  appeared  sick;  April  S,  was  l.ri.L^ht ;  .\pril  15,  very 
sick ;   April  20,  died. 

Inguinal,  mesenteric,  retroperitoneal  and  other  lymphatic  glands  were 
enlarged  and  very  hemorrhagic  ;  lungs,  congested  and  consolidated ;  liver, 
mottled  with  areas  of  degeneration;  spleen,  much  enlarged,  dark  and  soft; 
kidneys,  ecchymotic ;  intestinal  mucosa.,  congested;  no  t>r'ical  ulcers. 
Spiroclueta  hyos  present  in  cecal  mucosa. 

Hocj  So6.— On  March  17,  Hog  SOh  was  injected  intranuiscularly  with 
3.5  c.c.  of  Culture  653  (Transfer  1);  March  26,  the  hog  was  inactive, 
anorexia;  March  27.  acted  hetter,  ap]ietitc  hetter;  M:irch  .ili.  anorexia, 
weak,  constipated;  .\pril  2.  no  appetite,  hack  arched;  .\pril  6,  numerous 
si)irochetes  in  exudate  from  ear;  .Xinal  S,  \cr\  sick;  .\pril  15.  morihuuil. 
killed. 


L\mphatic  glands   wen-  \ery 
lungs,  congested  and  consolidaU'd  ;  splet'u 
ney,     ecchymotic;     small     hutlou     \dccrs     in     nuicosa     of     lar-e     intestine. 
Spirochaeta  hyos  in  nnicosa  of  cecmn. 

Ho(,  <Vo7.— Hog  X()7  was  a  control  on  cullun-  piu^.  On  March  17  tlu 
hog  was  i)laced  with  Hol'S  S()5  and  S()6 ;  \pril  1.  normal,  uood  appetite; 
April  2.  slight  sym|.toms;  Ai)ril  6,  sick;  .\i)ril  7,  anorexia;  \|)ril  S,  >ick. 
constipated;   April   15,  very  sick;   April   17,  diiMl. 

Lymijhatic  glands  much  enlarged  .and  hemorrh.igic  ;  lungs,  congested 
and  consolidated;  s]ilr(u,  soft  and  friahli',  enlarged;  kiduevs,  ecchymotic; 
small  ulcers  in  nutcosa  of  cecum,  nuuosa  of  large  intestine  congested. 
Spirocha?ta  hyos  prt'seni  in  margins  of  ctcil  idcers. 
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("hart   3. — Temperature   Curve   for   Hog  807 


Ill  tliis  exiK-riment  Hog-  .St),"")  showetl  a  mild  reaction  eight  days 
after  inoculation  and  manifested  "s:condary"  symptoms  twenty 
days  after  inoculation.  This  interesting  phenomenon,  which  has 
heen  observed  in  some  ten  or  twelve  cases  of  hog-cholera  pro- 
duced by  inoculating  imjmre  cultures  of  the  spirochjeta  hyos  into 
healthy  hogs,  may  represent  the  ])eri()d  of  time  necessary  for  cer- 
tain stages  of  development  of  the  spirochete  to  occur  in  the  ani- 
mal body. 

Hog  SOi;  acquired  tyi)ical  hog-cholera  of  the  acute  t}-pe  from 
the  inoculation  with  ])ure  culture  of  the  spiroch.'eta  hyos.  as  con- 
trolled l)v  the  failure  of  svmptoius  to  appear  in  the  case  of  Check- 
Hog  S(K  until  a  sufhcient  time  had  elapsed  for  the  control  animal 
to  acquire  the  disease  l)y  contagion. 

The  inoculation  experiment  should  be  repeated  with  other 
strains  in  pure  culture  before  tinal  conclusions  are  drawn.  1  low- 
ever,  until  substantial  negative  data  can  l)e  |)resented  by  other 
investigators,  the  successful  production  of  the  disease  with  a  pure 
culture  of  the  spirochsta  hyos.  together  with  other  data  already 
presented,  justifies  the  statement :  "Spiroch.eta  hyos  is  more 
nearly  established  as  the  specific  cause  of  hog-cholera  than  any 
other  known  organism." 
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WHAT    IS    THE    BEST    END -POINT    OF    THE 

REACTION     IN    THE    FROG -HEART 

METHOD  OF  DIGITALIS  ASSAY?^ 

BV    II.    C.    HAMILTON    AND   L.    W.    ROWE. 
(From  the  Research  Laboratory,   Parke,   Davis   &■  Co.,  Detroit,    Mich.) 

While  there  are  variou.^  methods  in  use  for  standardizing  the 
digitahs  series  of  heart  tonics,  the  frog-heart  method  devised  and 
introduced  by  Houghton/  in  1894,  has  perhaps  been  most  widely 
used  in  more  or  less  modified  form. 

These  modifications  are  specifically  due  to  differences  of 
opinion  as  to  the  proper  length  of  time  after  dosing  to  note  the 
end-point  of  the  reaction,  namely,  the  characteristic  systolic  stand- 
still of  the  heart  or  the  death  of  the  animal  with  its  heart  in 
systole. 

The  original  method  made  use  of  the  minimal  lethal  dose,  or 
smallest  dose  capable  of  causing  the  death  with  heart  in  systole, 
of  a  majority  of  the  frogs  to  which  a  certain  amount  of  the 
preparation  in  question  had  been  adnfinistered.  In  a  somewhat 
amplified  fornr  tlic  method  was  presented  before  this  Society 
in  190!». 

In  lI»()-<!,  Fanuilener  and  Lyons''  described  a  method  which  has 
been  in  use  in  the  University  of  Michigan  Pharmacology  Depart- 
ment for  some  time,  according  to  Edmunds.*  This  consists,  in 
brief,-  in  administering  such  a  dose  of  a  digitalis  heart-tonic  to  a 
frog  as  to  cause  paralysis  of  the  heart  in  systole  in  one  hour. 
Edmunds'  modification  differs  only  in  having  comijlete  stoppage 
of  the  heart — not  only  systolic  but  auricular  as  well. 

Barger  and  Shaw^  used  tlie  same  method  of  injection,  namely, 
into  the  dorsal  lymph-sac,  but  the  frogs  were  kept  under  obser- 
vation until  the  heart  stopped,  which  they  found  was  within  three 
hours  if  at  all. 

Fraenkel''  practically  limited  the  time  to  one  hour,  although  a 
range  from  thirty-five  to  one  hundred  minutes  is  allowable  in  his 
modification. 

Ziegenbein'    used   the   modification   originated   by   Hans    and 

*Read  before  the   Scientific  Section,   A.   Ph.  A.,  at  the  62d  Annual  Convention. 
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Arthur  Altyer  of  fastening-  male  frogs  to  a  board  and  exposing 
the  heart  before  injection.  The  sohition  is  injected  into  the  thigh 
lymph-sac  and  in  such  a  quantity  as  to  produce  systolic  standstill 
in  two  hours. 

Gottlieb''  used  as  his  unit  "The  smallest  amount  of  the  solu- 
tion which  will  call  forth  systolic  standstill  of  the  heart  of  a  ;!() 
gm.   frog  in  exactly  thirty  minutes." 

Focke  first  jutblished  his  modification  of  the  frog-heart  method 
in  1902.''  This  has  been  changed  somewhat,  but  is  essentially  to 
determine  the  minimum  dose  causing  systolic  standstill  in  sewn 
to  fifteen  minutes. 

His  method  is  more  complicated  than  the  others  because  of 
his  taking  into  account  the  time  jieriod.  The  vahie  of  a  sami)le 
is  the  result  ol)tained  by  dividing  the  frog  weight  by  the  pro- 
duct of  the  dose  multii)lied  bv  the  time.  This  makes  the  element 
of  time  a  \ery  important  factor.  D.Uned  absorption  or  excep- 
tional resi.=tance  will  lower  the  a])])arent  value  greatly. 

While  at  this  time  we  are  not  consideritig  stiggested  methods 
for  standardizing  the  heart  tonics  of  the  digitalis  series,  other 
than  bv  the  use  of  frogs,  it  is  not  inappropriate  to  refer  to  the 
use  of  the  Vv  arm-blooded  animals.  I'\)r  exam])le,  Hatcher's  cat 
method.'"  Reed  and  \'an(L*rkleed's  guinea-])ig  method."  Hein/.'s 
mouse  method.^-'  and  the  use  of  rabbits  or  dogs  Xo  determine  the 
blood  pressure  and  heart  action,  are  all  xaluable.  lUu  foi'  ()])tain- 
ing  a  fairl\-  accurate  estimation  of  th:'  relative  \alr.es  ol  two 
])reparations  they  do  not  ajjpear  to  olTer  any  material  adxantage 
over  the  frog-heart  method  lirst  suggested  and  tised  for  this  ])ur- 
posc.  Not  only  this,  but  cost,  convenient-e  and  h\ck  of  general 
adaptability  have  ])reven.ted  any  t'.xlend.d  a])plication  of  them. 

lulmunds  and  Hale'''  conclu(k-(l  that  because  in  most  cases  the 
toxic  action  is  not  on  the  heart  but  on  the  respirator\-  ctMitt'rs, 
""Methods  whieli  enijjlox-  as  a  standard  the  mininnini  lethal  dose 
obtained  from  the  higher  animals  are  not  ai>plicable  to  the  physio- 
logical assay  of  the  digitalis  -erics. "" 

The  frog-heart  method  ma\-  be  considered  to  haw  thrt'c  dis- 
tinit  niM(|ilic;itions  or  that  there  are  two  niodilications  of  the 
original  tweKx'hour  nietliod  of  Moughlon,  nanieK',  the  so  calk'd 
short-time  method  of  l'"oeke.  ai)il  the  one  hour  m,  tho(l  of  l'";imuK'- 
ner  and  f.vons. 


The  twelve-hour  method  of  Houghton  is  distinctly  one  allow- 
ing the  total  toxic  effect  of  the  drug  to  take  place.  The  animal 
dies  or  recovers.  A  more  or  less  total  paralysis  of  the  whole 
heart  or  of  the  ventricles  may  have  taken  place  in  manv  of  the 
test  animals,  but  unless  this  occurred  and  resulted  in  the  death 
of  a  majority  of  five  or  more  frogs  following  the  injection  of  a 
certain  quantity  of  the  drug,  a  larger  quantity  must  be  chosen  as 
the  minimal  dose.  Delayed  absorption  therefore  due  to  the  nature 
of  the  drug  will  not  vitiate  the  results :  even  digitalis  has  every 
opportunity  to  exert  its  characteristic  effect. 

During  a  large  part  of  the  year  this  takes  place  in  three  or 
four  hours,  or  even  less,  in  the  case  of  Strophanthus.  but  during 
the  winter  months  and  especially  if  the  water  in  which  thev  are 
kept  is  very  cold  the  final  result  may  be  delayed  considerably 
more  than  twelve  hours. 

If,  however,  we  linfit  the  time  to  one  hour,  or  to  ten  minutes, 
and  expect  the  drug  to  show  its  whole  range  of  action,  from 
therapeutic  through  to  toxic,  it  is  probably  demanding  the  impos- 
sible of  such  a  complex  mixture  as  a  fluidextract  of  digitalis. 
Absorption  could  not  be  complete  in  ten  minutes  and  possibly 
not  in  one  hour. 

If  the  sample  were  a  pure  principle  to  be  tested  in  comparison 
with  a  standard  of  like  properties,  the  results  should  be  com- 
parable, otherwise  the  uncertainties  of  a  physiological  assay  are 
considerably  increased.  Edmunds  and  Hale^'^  conclude  "that 
between  these  two  methods  (the  twelve-hour  and  one-hour)  it  is 
largely  a  question  of  personal  j)reference  or  convenience  as  far 
as  can  be  judged  in  the  light  of  our  present  knowledge." 

Focke's  short-time  method  gives  such  inaccurate  results,  is 
so  complicated,  and  is  open  to  such  extreme  variations,  that  no 
results  by  this  method  are  included. 

The  following  series  of  tests  has  been  carried  out  to  compare 
more  directly  the  advantages  of  two  of  the  frog-heart  methods 
of  digitalis  assay  previously  mentioned.  The  minimum  dose  of 
each  preparation  was  determined  according  to  both  methods 
under  as  nearly  similar  conditions  as  possible.  By  personal  obser- 
vation as  to  the  definiteness  of  the  end-point,  we  were  able  to 
form  an  opinion  regarding  the  value  of  each  method  as  a  means 
of  determining  the  activity  of  preparations  of  the  digitalis  series: 
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Description 


r.  s.  I' 

] 

B.  r. 

2 

B.  r. 

3 

u.  S.  P 

4 

u.  S.  P 

5 

r.  s.  1^ 

6 

U.  S.  P 

7 

U.  S.  I' 

8 

u.  S.  P 

9 

U.  S.  P 

10 

U.  S.  P 

11 

U.  S.  P 

12 

Table  Xo.  I. 

FI.riD   EXTRACT   DIGITALIS. 

Ratio,  dose  bv 

.\[/L.  D.         U-h 

r.  Meth.  to 

Dose 

12-Hr.  Method      1-H 

r.  Alethod 

-Hr.  Alcthod 

0010 

( 1.42) 

.0007 

.001 1 

(1.37) 

.0008 

.0017 

(1.13) 

.0015 

.0014 

(1.55) 

.0009 

.0016 

(1.07) 

.0015 

0008 

(1.14) 

.0007 

ODOS 

(1) 

.0008 

.0010 

(1) 

.0010 

.OOOS 

(1) 

.0008 

.0007 

tl) 

.0007 

.0000 

(1.12) 

.0008 

0020 

(  1.81  ) 

.0011 

.0013 

(1.3) 

.0010 

0009 

(1.29) 

.0007 

Average 

(1.22) 

Tarie  Xo.  II. 

TINCTURE   niGITAL 

s. 

\r.  L.  D.  per  gni. 

1- 

Hr.  ^[ethod 

12-Hr.  Method      Rat 

oof  Dose.s 

Dose 

.014 

(1.27) 

.011 

.009    (.010)  I-) 

(1.5) 

.006     (.00/ 

Figured  to  U.  S.  P 

Strength 

.010    (.011)  4- > 

(1.43) 

.007     ( 008 

.011 

(1.27) 

.008 

.010 

(1.23) 

.013 

.012 

(1.5) 

.008 

.009 

(1.28) 

.007 

.009 

(1.5) 

.006 

.008 

(1.6) 

.005 

.016 

(1.33) 

.012 

.014 

(1.4) 

.010 

.006 

(1.2) 

.005 

Average 

(1.36) 

Table  Xo.  Hi. 

POWDERED    EXTR.VC 

r. 

.00024 

(1.09) 

.00022 

.00014 

(1.4) 

.00010 

.00030 

(1.2) 

.00030 

.00025 

(1.25) 

.00020 

Average 

(1.20) 

SOLID  EXTRACT. 

.00014 

(1.27) 

.00011 

.00018 

(1.^8) 

.00014 

.00036 

(1.28) 

.00028 

.00036 

(1.20) 

.00030 

.00022 

(1.22) 

.00018 

.\vcrage 

(1.24) 
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DIGITALOXE  A.VD  DIGITALIX. 

1 

7 

3 

4 

.028 
.013 

.00009 
.00004 

Table  Xo.  IV. 

STROPHANTHUS 

(1.33) 
(1.41) 
(1) 

(1) 

.021 
.008 
.00009 
.00004 

Ratio  of  close 
M.  L.D.    hv  12-Hr.  Meth. 
12-Hr.  Aleth.   to  1-Hr.  Metliod 

1-Hr.  Metho( 

1 

7 

3 
4 
5 
6 
7 
8 
9 
10 

.00005 

.00004 

.00006 

.000045 

.00012 

.00011 

.00009 

.00007 

.00011 

.000075 

Average 

Table  No.  V. 

SQUILL. 

(-83) 
(.80) 
(.75) 

(.54) 
(.64) 
(.45) 
(.43) 
(.68) 
(.53) 
(.543) 

.00006 

.00005 

.00008 

.00014 

.00022. 

.00017 

.00020 

.00016 

.00016 

.00014 

1 
2 

.0006 
.0007 

Average 

Table  No.  \"I. 

lOXVALLVRI  A. 

(.75) 
(.87) 
(.81) 

.0008 
.0008 

1 

9 

3 

.00016 

.00024 
.00010 

Average 

(1.23) 
(  1.09) 
(.91) 
(1.08) 

.00013 
.00022 
.00011 

The  fact  which  stands  out  most  j^rominently  from  a  sup.^-- 
ticial  examination  of  this  data  is  that  the  minimum  dose  of  (hgi- 
tahs  })reparations  is  in  most  cases  less  hy  the  one-hour  method 
than  it  is  In'  the  twelve-hoiu^  method.  Tlie  opposite  is  true  in 
the  case  of  strophanthtis  ])reparations.  This  seems  more  logical 
since  one  would  natm-ally  expect  it  to  require  more  of  the  active 
substance  to  cause  systolic  stoi)page  of  the  heart  in  one  hour  than 
to  cause  the  death  of  the  frog.  Digitalis  in  sub-lethal  doses  must, 
therefore,  produce  an  early  paralysis  of  the  heart  froiu  which  the 
frog  recovers.  This  fact  in  itself  would  seem  to  ])oint  to  a  pos- 
sil)le  cause  for  discrepancies  in  the  one-hour  method. 

It  is  only  with  samples  of  Tincture  Digitalis  that  we  are  abb 


to  obtain  a  clearly  detined  and  uniform  end-point  by  tbe  one-bour 
metbod.  In  most  of  tbe  tests  of  otber  members  of  tbe  digitalis 
series  tbe  end-point  is  eitber  difbctilt  to  determine  because  of 
inability  to  cbeck  tbe  minimal  dose  or  tbe  beart  does  not  stop  in 
definite  systole.  It  would  seem  tbat  tbere  sbould  ])e  some  verv 
nearl}-  constant  ratio  between  tbe  minimum  dose  obtained  by  eacb 
metbod  witb  tbe  same  prefiaration,  ])ut  as  stated  above  tbis  lias 
not  I)ccn  found  true  except  ajiproximatcly  in  tbe  case  of  Tincture 
Di.^italis. 

(  )ur  observations  would  lead  t<j  tbe  conclusion  tbat  tbe  vai"ia- 
bility  in  tbe  individual  resistance  of  tbe  frogs  to  digitalis  plays  a 
more  imijortant  part  in  tbe  one-bour  metbod  of  assay  tban  it  does 
in  tbe  twel\  e-bour  metbod  and  consecjuently  adds  to  tbe  indefinite- 
ness  and  inaccuracy  of  results  by  the  former  metbod.  Tbe  time 
element  also  has  an  im|)ortant  bearing  on  tbe  comparative  results 
by  tbe  two  metbods.  W'bere  tbe  time  wbicb  elai)ses  ItL'tween  ibe 
injection  of  Ibe  active  material  and  tbe  observation  of  tbe  result 
is  relatively  sbort  tbe  eiTect  of  tbe  same  dose  of  tbe  same  prejjara- 
tion  (and  l)y  tbe  same  dose  we  mean  in  ]:)roportion  to  weigbt) 
upon  frogs  of  different  resistance  may  be  sufticient  to  |)roduce 
contiicting  results.  ( )n  tbe  otber  band,  in  a  method  in\d]\ing  a 
longer  ])eriod  of  ohserxation  where  ihe  dcalh  of  the  animal  rather 
than  a  paralysis  of  tbe  licarl  is  llie  final  end-i)oinl  ibis  ditTerence 
of  resistance  does  not  ])lay  so  im])ortant  a  ]k\.v[.  It  is  true  that 
even  in  the  twelve-hour  method  tlie  \arialion  in  tbe  re^istancc 
of  tbe  test  animals  is  an  important  factor,  but  it  can  he  more 
easily  and  completely  eliminated  by  tbis  metbod  than  could  be 
done  in  tbe  case  of  tbe  one-liour  metbod,  e\-en  if  a  similar  jiro- 
cedure  were  ap])lied,  i.e..  elimination  of  the  factor  of  resistance 
variation  by  the  use  of  a  large  nmnber  of  test  animals  and  of  a 
standard  for  coni])arison. 

Tile  point  that  we  wisji  to  empliasi/.e,  ho\\e\'er.  is  that  wliile 
variation  in  resistance  can  ajiparentl}-  ])e  ((ffset  in  hotb  melbods 
by  the  carr\ing  along  of  a  standard  pre]>aration  of  known 
strengtb.  yel  tbere  seem  to  be  var\ing  degrees  of  paralysis  of  the 
heart  and  tlial  tbis  paraKsis  bas  no  uniform  relationsliip  to  the 
death  of  tbe  te^t  animal.  In  tbe  data  on  h.  h..  Digitalis  in  some 
cases  tbe  mininium  dose  wa:-  tbe  --ame  b\  Ixitb  nu'tbods,  but  the 
average   lelbal   dose   exceeded   tbe   one-bom"   dose   1>\-   '!''   \>vv   cent. 
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with  a  maximum  variation  of  81  per  cent.  In  the  case  of  Tinc- 
ture Digitahs  the  variation  ranges  from  10  per  cent  to  GO  per 
cent,  the  average  excess  required  to  kill  the  frogs  over  that  neces- 
sary to  cause  systolic  standstill  being  33  per  cent.  Comparison  of 
Strophanthus  tinctures  by  the  two  methods  shows  that  54  per 
cent  of  the  one-hour  dose  will  kill  the  frog,  Squill  80  per  cent, 
Convallaria  108  per  cent. 

From  our  observations  we,  therefore,  summarize  as  follows  : 
First,  that  the  end-point  in  the  one-hour  method  is  more  indefinite 
and  consequently  more  difficult  to  determine  than  that  of  the 
twelve-hour  method;  second,  that  the  variation  in  resistance  of 
the  test  animal  is  a  source  of  much  greater  error  in  the  accuracy 
of  the  shorter  method  than  it  is  in  the  other;  third,  that  an  abso- 
lute end-point  such  as  death  is  more  satisfactory  tlian  one  which 
may  show  so  many  degrees  of  variability. 

Our  conclusion  is  that  the  death  of  the  frog  with  heart  in 
systole  is  a  more  accurate  and  dependable  end-point  in  the 
reaction  than  a  similar  stoppage  of  the  heart  ol)scrved  at  any 
time  previous  to  the  aljsolute  death  of  the  animal. 
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THE  GLANDS  OF  INTERNAL  SECRETION  AND 

THEIR  IMPORTANCE  AS  THERAPEUTIC 

AGENTS.* 

Carey  Pratt  McCord. 

The  animal  body,  it  appears,  manufactures  its  own  drugs. 
These  drugs  are  the  derivatives  of  the  glands  of  internal  secre- 
tion. These  substances  elaborated  by  the  secretory  cells  of  these 
glands  are  discharged  into  the  circulation  and  carried  to  the 
various  parts  of  the  body.  There  they  react  upon  the  tissues  in  a 
manner  for  the  well-being  of  the  body  as  a  whole. 

The  glands  of  internal  secretion  regulate  and  correlate  some 
of  the  body's  most  important  physiologic  functions  and  constitute 
efificient  protective  and  defensive  measures  against  disease.  There 
are,  influenced  by  the  glands  of  internal  secretion,  such  func- 
tions as  ovulation,  pregnancy,  muscle  tonus,  vaso  tonus,  second- 
ary sexual  development,  adiposity,  skeletal  growth,  sugar  meta- 
bolism— on  through  an  extended  list.  Despite  the  complexity 
and  intricacy  of  these  manifold  manifestations  of  internal  secre- 
tory activity  the  balance  is  maintained,  in  health,  in  perfect 
harmony — that  is,  the  glands  regulate  and  control  each  other. 
This  interrelation  and  interdependence  of  the  glands  of  internal 
secretion  have  given  rise  to  the  term  "internal  secretory  balance." 
Although  these  several  glands  are  situated  in  the  body  widely 
apart  from  each  other  and  have  no  visible  connections  one  with 
the  other,  they  constitute  a  unified  system  of  glands,  every  in- 
dividual of  which  having  its  function  or  functions,  but  contribut- 
ing to  the  maintenance  of  a  complex  interrelation  within  the  en- 
tire system.  It  is  now  established  that  there  exists  not  only  an 
organic  and  functional  harmony  between  all  glands  but  a  com- 
pensatory interaction  as  well.  Every  gland  acts,  in  its  peculiar 
functional  manner,  upon  the  blood  passing  through  its  tissues, 
often  adding  to  it  bodies  of  vital  importance  to  the  welfare  of 
the  individual.  If  any  organic  disease  or  abnormality  exists  in 
a  particular  gland,  the  missing  or  altered  function  appears  in 
some  cases  to  be  taken  over  by  some  other  gland,  and  disaster  is 
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prevented.  In  other  cases  the  akered  metahohsm  of  one  ghmd 
upsets  the  normal  metabohsni  of  all  the  others  and  leads  to  its 
impairment  and  the  impairment  of  the  body  as  a  whole.  In  its 
deepest  significance,  it  is  probable  that  every  cell  in  the  body  is  a 
potential  ductless  gland  and  has  some  slight  influence  on  the  life 
and  functions  of  its  fellow  cells.  The  terms  "ductless  gland," 
"gland  of  internal  secretion"  and  "endocrinous  gland,"  are,  how- 
ever, restricted  to  those  organs  showing  glandular  tissue  and  yet 
having  no  ducts  for  discharging  the  formulated  substances. 

The  tissues  producing  internal  secretions  are,  pituitary,  pineal, 
thyroid,  thymus,  parathyroid,  pancreas,  adrenal,  ovaries,  testes. 
There  are,  in  addition,  some  indications  of  internal  secretion  from 
the  tonsils,  placenta,  and  carotid  gland. 

Glands  of  Internal  Secretion  and  Disease: — While  the  duct- 
less glands  functionate  for  the  maintenance  of  the  normality  of 
the  body,  they  themselves  are  subject  to  disease  and  traumatism. 
In  many  instances,  apparently  as  a  prevention  against  traiunatism, 
the  ductless  glands  are  so  located  that  the  very  shielded  and 
pri\ileged  situation  of  these  organs  suggests  a  vital  imi)ortance. 
The  pituitary  gland  resting  in  the  saddle  of  the  sella  turcica  of  the 
sphenoid  bone  at  the  center  of  the  skull  is  the  best  protected 
organ  of  the  l)ody.  Scarcely  less  protected  is  the  pineal  gland 
near  tlie  center  of  the  brain,  the  ]:)arathyroids  embedded  in  and 
behind  the  thyroid  gland  deep  in  the  neck,  or  the  adrenals  padded 
in  the  fat  above  the  kidney.  The  removal  of  the  glands  experi- 
mentally, l)y  accident,  or  through  necessary  operative  ])r()cc(lnres. 
manifests  the  absence  of  the  gland  by  distressing  and  even  fatal 
symptoms.  The  removal  of  the  adrenals,  for  example,  leads 
rapidly  to  the  death  of  the  animal  or  ])atient  with  great  prostra- 
tion and  (leidetion  before  (k'atli,  (hie  to  the  loss  of  the  adrenal 
function  of  maintaining  nniscle  and  vascular  tonus.  1^he  re- 
moval ot  the  jiaralhyroids  leads  to  deatli  from  the  accumulation 
of  toxic  bodies  in  the  circulation,  the  destroying  of  which  is  the 
parathyroid's  function.  The  removal  of  the  pancreas  leads  to 
diabetes  and  later  t(^  death.  .\ot  all  glands,  however,  are  im- 
mediately essential  to  life.  In  adult  life  the  testes,  ovaries  or 
]>iiuTd  gland  may  be  removed  without  producing  fatal  results. 

It  is  not  necessary  that  there  be  a  visible  anatomical  destruc- 
tion of  the  ductless  glaiul  to  produce  a  ])erv(,Tsion  of  its  secretion 
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and  thus  a  disturbance  of  the  body's  equihbrium.  They  are  sub- 
ject to  tuberculosis,  to  cancer,  to  infectious  diseases,  that  may 
lead  to  a  slight  or  grave  impairment,  which  may  manifest  itself 
as  an  increased  or  a  decreased  function.  Increased  function  of 
the  pituitary  gland  leads  to  gigantism,  acromegaly,  while  de- 
creased function  produces  obesity.  Increased  function  of  the 
thyroid  causes  goitre,  while  decreased  function  causes  the  coarse 
featured  obese  cases  called  "myxedema,"  and  in  young  children 
is  termed  "cretinism."  Even  so  mild  a  condition  as  the  so-called 
"spring  fever"  may  be  a  condition  of  decreased  adrenal  function. 
All  considered,  it  is  very  evident  that  malfunction  of  these  glands 
may  produce  very  severe  pathological  states  of  the  body,  and  it 
becomes  a  pertinent  matter  to  inquire  as  to  the  efficacy  of  treat- 
ing such  conditions  with  preparations  of  glands  derived  from 
cattle,  sheep,  or  other  animals. 

Ductless  Glands  as  Therapeutic  Agents: — The  conception  of 
using  animal  derivatives  in  treatment  is  by  no  means  new.  As 
early  as  600  B.  C.  preparations  from  testes  were  given  in  the 
treatment  of  obesity.  At  about  the  same  time  there  are  also  men- 
tioned the  use  of  such  other  animal  substances  as  "swine's  fat, 
dog's  dung,  fat  of  a  serpent,  hair  of  a  virgin  goat,  and  human 
bone."  It  is  only  a  step  from  this  to  our  present-day  desiccated 
corpus  luteum  and  pituitary  extracts.  It  is,  however,  a  far  cry 
from  the  ancient  to  the  modern  point  of  view  regarding  such 
substances.  The  ancients  used  these  agents,  calculating  that  their 
vile  tastes  and  nasty  odors  would  drive  away  the  offending  dis- 
ease, while,  by  us,  organ  derivatives  are  employed  from  our 
knowing  that  chemical  substances  are  elaborated  and  stored  by 
the  organs  and  when  given  off  into  the  circulation  promote  the 
welfare  of  the  body  organism.  This  rational  use  of  glandular 
derivatives  is  only  25  years  old,  but,  in  these  comparatively  few 
elapsing  years,  a  vast  amount  of  work  has  been  performed  by 
scientific  workers  everywhere,  until  to-day  we  are  confronted  by 
a  bewildering  literature  filled  with  contradictions,  over-exploita- 
tions, speculations  and  theories,  but,  fortunately,  here  and  there 
we  find  a  clear-cut,  undoubted  fact  that  stands  as  a  monument  of 
human  achievement. 

Unrestrained  speculation  from  the  very  incipiency  of  organo- 
therapy has  attached  stigma  to  this  form  of  treatment.     There 


38(1 
has  always  been  the  over-optimistic  type  of  worker  who  has  held 
out  greater  virtues,  as  the  properties  of  certain  glands,  than  really 
existed  as  facts.  Extravagant  claims  have  actually  retarded  the 
fuller  understanding  of  the  possibilities  and  limitations  of  glandu- 
lar therapy.  So,  let  us  recognize  that  we  are  surrounded  both  by 
existing  limitations  and  by  ignorance  as  to  possibilities.  Let  us 
at  once  learn  not  to  expect  any  panacea  that  will  rejuvenate  old 
men.  or  which  will  defer  old  age  beyond  a  certain  physiologic 
limit,  nor  can  hopelessly  anatomically  defective  minds  be  brought 
up  to  par.  On  the  other  hand,  nearly  every  gland  has  its  field  of 
application.  In  many  cases  the  application  is  specific,  and  neglect 
to  use  glandular  tissue  approaches  criminality.  Persistence  in  the 
treatment  on  the  part  of  the  physician  is  essential.  Most  of  the 
glands,  apart  from  such  products  as  adrenalin  and  pituitrin,  act 
so  as  to  alter  the  metabolism.  Such  changes  do  not  occur  at  once. 
For  instance,  no  good  results  are  to  be  expected  from  placing  a 
mentally  defective  child  on  pineal  medication  for  two  weeks. 
Such  treatment  must  be  continued  for  months  and  even  years. 

One  of  the  sources  of  error  accountaljle  for  poor  results  may 
be  ascribed  to  the  chemical  manipulation  of  glandular  substances, 
with  the  desire  to  purify  them  and  ultimately  to  obtain  the  active 
constituent  in  crystalline  form.  A  chemically  pure  substance. 
active  and  freed  from  attending  deleterious  qualities  due  to  con- 
tamination, is,  of  course,  very  desirable,  l)ut  many  glandular 
products  are  not  standardizable  and  a  mechanically  nice-appearing 
product  may  be  attained  at  a  sacrifice  of  activity.  Except  in  a 
few  instances,  adherence  to  a  product  closely  simulating  the 
original  tissue  is  attended  with  better  results,  in  the  absence  of 
any  direct  data  regarding  the  nature  of  the  substance  stimulating 
the  changes.  This  is  especially  true  of  such  obtuse  agents  as  the 
anterior  lobe  of  the  pituitary  gland  and  the  pineal  body. 

\'ery  few  of  the  hormones  have  been  isolated  in  crystalline 
form,  so  that,  for  the  most  part,  the  properties  of  these  hormones 
of  the  different  glands  are  but  meagerly  understood.  In  general, 
they  are  the  chemical  means  of  correlation  of  the  activities  of  the 
different  parts  of  the  body.  They  promote  or  moderate  meta- 
bolism. In  addition,  special  functions  are  attributed  to  some. 
Even  with  so  vague  a  knowledge  of  the  nature  and  properties  of 
hormones,  it  is   possible   to   indicate   some   lines   on    which   with 
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safety  we  may  proceed  in  the  application  of  these  glandular 
derivatives.  They  are  likely  to  prove  useful  in  live  different 
ways : 

1.  The  most  obvious  and  natural  use  is  in  the  treatment  of  the 
diseases  due  to  destructive  lesions  of  the  glands  by  which  the 
hormones  are  secreted.  In  this  substitution  treatment  glandular 
derivatives  are  used  in  a  sound  and  rational  manner.  Typical  of 
this  use  is  the  employment  of  corpus  luteiim  or  ovarian  extract 
in  the  treatment  of  artificial  menopause  due  to  the  removal  of 
the  ovaries. 

2.  Glandular  derivatives  are  serviceable  when  there  is  bodily 
demand  for  more  secretion  than  the  gland  supplies.  For  example, 
the  simple  parenchymatous  goiter  of  young  women  is  due  to 
overgrowth  of  the  gland  in  its  effort  to  supply  a  greater  amount 
of  the  thyroid  secretion.  When  such  patients  are  placed  upon 
thyroid  medication,  these  simple  goiters  in  many  cases  disappear. 

3.  The  derivatives  of  one  gland  may  be  substituted  in  a 
deficiency  of  activity  in  another  gland.  For  example,  where 
osteomalacia  is  present  and  attributable  to  ovarian  malfunction 
adrenalin  preparations  are  many  times  useful. 

4.  A  large  number  of  conditions  exist  where  glandular  pro- 
ducts are  beneficial,  but  no  connection  is  established  between  the 
pathologic  condition  and  the  gland  function.  Such  may  be  called 
the  "empiric  use"  of  glandular  derivatives. 

5.  The  use  of  these  glandular  derivatives  as  drugs,  for  exam- 
ple pituitary  extracts  as  an  oxytoxic,  or  adrenalin  as  a  hemo- 
static. 

In  the  foregoing  pages  I  have  tried  to  make  clear  the  impor- 
tance of  the  glands  of  internal  secretion  in  health  and  normal 
function,  the  possibility  of  disaster  that  may  come  to  the  body 
through  perversion  of  secretory  function  from  disease  or  trau- 
matism, and,  in  the  last  paragraph  above,  it  has  been  my  desire 
to  point  out  the  rationality  of  combating  disease  and  aiding  nor- 
mal functions  by  the  administration  of  preparations  of  these 
glands.  Since  the  cells  of  the  various  organs  may  be  influenced 
in  their  functioning  by  substances  procured  from  other  animals, 
the  possibilities  at  once  opened  up  are  immense.  Progress  to  the 
ultimate  control  of  many  complicated  conditions  is  limited  only 


by  the  capabilities  of  the  scientific  workers  to  produce  satisfactory 
preparations  of  established  and  uniform  activity. 

This  is  an  all  too  brief  outline  of  hormone  therapy  to-day. 
New  pathways  in  this  field  of  therapy  are  opening  up  yearly. 
The  principle  of  hormone  therapy  explains  in  many  respects  the 
action  of  the  older  drugs  and  affords  solid  groundwork  for  future 
methods  of  treatment.  For  these  reasons  I  commend  the  glands 
of  internal  secretion  to  your  further  interest  and  study. 
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CANNABIS  SATIVA:* 

Is  THE  Medicinal  \'alue  Found  Only  in  the  Indian 
Grown  Drug? 

herbert  c.  hamilton,  m.s. 

(From   the   Research    Laboratory   of    Parke,    Davis   S:    Co.) 

Not  many  students  of  the  subject  will  to-day  answer  this  ques- 
tion in  the  affirmative.  There  is  too  much  evidence  to  the  con- 
trary. Some,  however,  have  not  yet  been  brought  to  the  point  of 
accepting  as  "Standard,"  an  extract  of  Cannabis  Sativa  irrespec- 
tive of  the  locality  from  which  the  crude  drug  was  obtained  if 
the  fact  is  noted  that  it  is  not  of  Indian  origin.  For  this,  undoubt- 
edly, tradition  is  largely  responsible.  Originally  only  three  or 
four  provinces^  on  the  west  coast  of  India  were  included  in  the 
territory  from  which  official,  medicinally  active  hemp  could  be 
obtained.  Later,^  however,  no  limit  was  placed  on  the  drug  speci- 
fications except  that  it  be  from  India ;  and  as  no  distinguishing 
feature  is  present  to  assure  its  origin  as  being  Indian,  no  doubt 
much  material  appears  on  the  market  from  other  sources  and  is 
accepted  as  "Indian." 

This  statement  might  be  accepted  as  the  cause  for  the  uncer- 
tain action  of  the  drug  noted  by  many  observers.  What  seems 
much  more  likely  to  be  the  reason  for  the  inconstant  and  incon- 
sistent results  reported  by  some  observers,  is  that  the  variable 
effects,  both  clinical  and  pharmacological,  which  are  obtainable 
even  with  active  material  had  not,  at  that  time,  been  sufficiently 
recognized  ( Houghton" ) . 

While  the  dog  is  generally  accepted  as  the  most  satisfactory 
test  animal,^' *  "^  ^  not  every  one  is  applicable  for  the  purpose. 
Many  of  them  must  be  rejected  as  not  being  sufficiently  sus- 
ceptible, and  even  the  susceptible  ones  are  not  uniformly  so. 

This  being  true,  unless  exceptional  care  is  exercised  in  observ- 
ing the  pharmacological  action  of  the  drug  extract,  misleading 
reports  are  certain  to  follow. 


*Read    before    the    Scientific    Section    at    the    Sixty-second    Annual    Convention    at 
Detroit,    Mich. 
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It  is  not  the  intention  of  the  writer  at  this  time  to  adduce  data 
to  prove  the  activity  of  American  grown  Cannabis  Sativa,  because 
it  is  possible  to  prove  almost  anything  one  wants  to  prove  about 
the  activity  or  inactivity  of  extracts  of  hemp.  The  intention  is 
rather  to  point  out  the  possible  reasons  for  such  contradictory 
reports  as  have  been  published.  These  are  the  result  of  incom- 
plete or  inaccurate  observations,  non-susceptibility  of  the  test 
animal  or  patient,  use  of  an  extract  whose  activity  had  been 
destroyed,  or  the  use  of  extracts  from  inert  or  only  slightly  active 
drugs.  On  the  other  hand,  not  infrequently  a  patient  or  a  test 
animal  is  highly  susceptible,  and  a  particular  sample  of  only 
average  quality  is  reputed  to  possess  exceptional  activity.  Many 
statements  regarding  the  activity  of  hemp  extracts  are  apparently 
colored  by  tradition,  it  being  concluded  without  further  com- 
ment that  only  the  Indian  grown  drug  contains  the  narcotic 
principle.  Cushny*'  states  that  Cannabis  Sativa  is  of  pharma- 
cological interest  only  when  grown  in  warm  climates,  including 
Southern  United  States.  Robert'  claims  that  the  official  prep- 
arations have  no  action  on  animals  and  that  their  action  on 
humans  is  inconstant.  FraenkeP  says :  "The  action  of  haschish 
differs  greatly  according  to  climate,  race  and  individuality." 
Bibra's  book^  contains  very  interesting  descriptions  of  experi- 
ments with  haschish  on  humans  which  proved  its  strongly 
differing  action  on  the  individual.  Sollmann^  says:  "Hemp 
grown  in  western  countries  is  generally  devoid  of  Cannabinol  and 
is  inactive."  Wood  (Geo.  B.)^°  noted  that  the  European  hemp 
appeared  to  have  none  of  the  exudate  typical  of  the  Indian  grown 
drug  and  of  that  growing  in  the  vicinity  of  Philadelphia.  If  this 
last  statement  is  true,  it  is  a  logical  explanation  of  European 
opinion  that  only  the  drug  from  India  contains  appreciable  activ- 
ity. It  is  probably  true  only  in  exceptional  cases.  Wood  (H. 
C.)'"  found  that  less  than  1  grain  of  an  alcoholic  extract  of  Ken- 
tucky grown  hemp  was  effective  on  himself.  This  would  appar- 
ently indicate  exceptional  activity  since  1  grain  of  Ext.  Cannabis 
Indica  will  not  ordinarily  produce  so  intense  an  action  as  that 
described.  Actually,  it  would  seem  probable  that  he  is  occasion- 
ally, or  generally,  more  susceptible  than  the  average  person. 

The  most  recent  reference  of  note  is  that  by  Eckler  and 
Miller'  in  whicli  several  series  of  experiments  were  carried  out, 
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all  leading  to  the  conclusion  "that  if  American  Cannabis  is  made 
official,  difficulty  will  generally  be  experienced  in  obtaining  highly 
active  lots  which  will  compare  favorably  with  a  good  Indian 
drug."  One  statement  in  their  summary  is  that  "very  little  de- 
pendence can  be  placed  on  the  estimation  of  the  extractive  matter 
yielded  to  alcohol."  This,  in  the  writer's  experience,  is  too  gen- 
eral a  statement.  The  extract  is  rarely  inactive.  When  an  extract 
is  entirely  soluble  in  cold  95%  ethyl  alcohol,  the  yield  is  a  fair 
indication  of  the  activity  of  the  drug.^^  There  are  exceptions  to 
this  statement,  however,  so  that  it  cannot  be  taken  as  true  in  any 
particular  case  without  being  verified  by  pharmacological  assay, 
but  it  may  be  taken  as  roughly  indicating  the  value,  other  things 
being  equal. 

The  Powdered  Extract  Cannabis  Sativa,  from  whatever 
source  the  drug  originated,  very  readily  deteriorates.  In  fact, 
one  lot  came  under  the  writer's  observation  in  which  no  activity 
could  be  detected,  while  the  extract  from  which  it  was  made  was 
of  full  standard  activity,  i.e.,  10  mg.  per  kilo  administered  to  a 
susceptible  dog  elicited  the  incoordination  characteristic  of  the 
drug's  action.^^  Undoubtedly,  a  similar  deterioration  may  take 
place  in  the  drug  or  in  an  extract  without  any  recognizable 
change  in  its  physical  properties. 

Exception  may  also  be  taken  to  the  experiments  of  Eckler 
and  Miller  on  account  of  the  equality  of  the  drug  used.  In  no 
case  was  the  quality  of  the  crude  drug  at  all  comparable  to  the 
quality  of  the  Indian  Cannabis  with  which  its  activity  was  com- 
pared. A  sample  of  crude  drug  containing  a  large  proportion  of 
seeds,  stems,  and  leaves,  this  being  the  description  applying  to 
most  of  the  samples  they  tested,  is  very  dilTerent  from  the  aver- 
age quality  of  Indian  drug  imported,  and  one  should  not  expect 
equality  either  in  yield  or  activity.  Much  better  drug  should  be 
and  is  available  on  the  market. 

The  writer^^  has  carried  out  tests  for  the  activity  of  samples 
of  drug  grown  personally  from  seed  collected  from  Indian  drug, 
and  invariably  found  no  activity  in  either  the  stems  or  seed.  The 
leaves,  however,  when  gathered  before  any  brown  color  due  to 
decay  was  evident,  were  found  to  contain  almost  as  much  extrac- 
tive with  almost  the  same  activity  as  the  imported  drug  which 
meets  U.    S.   P.   requirements,  while  the  flowering  tops  of  the 
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pistillate  plant — the  part  corresponding  exactly  to  the  require- 
ments tor  Indian  Cannahis — were  found  fully  equal  and  in  some 
cases  superior  to  the  average  good  quality  imported  drug  meeting 
U.  S.  P.  requirements.  This  and  other  equally  favorable  results 
were  reported  in  former  papers. 

There  are  occasional  samples  of  American  tlrug  decidedly  less 
active  than  standard  both  as  regards  yield  of  extract  and  its 
activity.  These,  however,  can  l)e  paralleled  by  samples  of  Indian 
drug  having  no  greater  activity. 

With  the  exercise  of  caution  in  selecting  the  drug  and  insist- 
ence on  certain  qualities  essential  to  drug  of  good  quality,  Ameri- 
can j)roducers  can  supply  material  practically  of  equal  value  to 
tliat  im{)orted.  It  will  be  necessary,  however,  for  manufacturers 
of  extracts  of  this  drug  to  recognize  the  economic  difficulties 
that  stand  in  the  way  of  duplicating  the  physical  qualities  of  the 
imported  drug.  Hand-picking  is  out  of  the  question,  and  almost 
of  necessity  the  commercial  drug  will  contain  leaves,  stems  and 
seeds  with  some  admixture  of  the  male  plant. 

To  obviate  the  difficulty  of  so  specifying  as  to  exclude  unde- 
sirable parts,  it  seems  advisable  to  specify  merely  as  regards  vield 
and  activity  of  extract  from  the  botanically  correct  drug.  Then, 
no  sample  of  hemp  plant  that  can  be  economically  extracted  and 
that  yields  an  active  extract,  need  be  rejected  because  of  physical 
difiference  from  rigid  U.  S.  P.  specifications.  If  the  extracl  is 
active  and  if  the  yield  and  the  cost  of  the  drug  are  compensatory 
we  then  have  an  economic  condition  that  should  be  satisfactory. 

Also  as  Scoville^^  has  pointed  out,  the  crude  drug  is  not  used 
as  such  and  really  requires  no  specifications  except  botanical. 

Another  question  has  been  raised  relative  to  the  comparability 
of  therapeutic  and  pharmacologic  activity.  This  point  was  raised 
by  Dr.  Rusby  and  was  answered  in  a  i)aper  presented  before  this 
section  two  years  ago.^^  Experiments  indicate  that  the  dog,  under 
rigidly  prescribed  conditions,  is  a  satisfactory  test  animal  and 
that  lack  of  therapeutic  results  from  pharmacologically  active 
samples  may  safely  be  ascribed  lo  individual  variability. 
Schroof,^^  moreover,  has  pointed  out  that  non-susce])tibility  is 
not  absolute  but  is  merely  a  question  of  quantity. 

We  conclude,  therefore,  that,  first,  American  hemp  contains 
the  active  constituent ;  second,  if  equal  care  is  exercised  in  select- 
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ing  the  proper  part  of  the  drug  for  extraction,  no  material  differ- 
ence in  activity  will  be  found  between  extracts  of  Indian  and 
American  hemp ;  third,  apparent  lack  of  activity  and  varial)ility  in 
activity  applies  equally  to  both  varieties  of  this  drug;  fourth, 
under  proper  direction  there  is  no  valid  reason  why  American 
hemp  cannot  be  collected  to  advantage  to  replace  the  imported 
article. 
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THE  PINEAL  GLAND. 

By  Carey  Pratt  McCord,  of  Detroit. 

(From  the  Research   Laboratory,   Parke,   Davis  and   Company,   Detroit.) 

introduction. 

The  animal  body  is  controlled  by  an  interlocking  directorate. 
This  directorate  is  made  up  of  the  glands  of  internal  secretion. 
The  derivatives  of  these  glands  regulate  and  correlate  many  of 
the  body's  functions  and  protective  measures.  Their  influence  is 
exerted  on  resistance  to  infections  and  intoxications,  on  nutrition 
and  organic  metabolism,  on  growth  and  decadence,  on  intel- 
lectuality and  temperament.  To  this  directorate  tlie  pineal  l)ody 
is  but  guardedly  admitted  1)y  some  and  by  others  is  flatly  rejected 
as  insignificant  as  an  organ  of  internal  secretion.  Recent  investi- 
gators would  attribute  to  the  pineal  body  functions  heretofore 
hidden  in  the  obscurity  that  to  some  extent  still  surrounds  the 
ductless  glands  and  their  functions.  As  knowledge  extends  regard- 
ing this  vestigial  organ,  its  metamorphosis  is  a  noteworthy  thing. 
What  is  now  the  pineal  body  (pineal  gland,  epiphysis,  conarium) 
was  probably  in  earlier  evolutionary  stages  a  parietal  eye  or  pair 
of  eyes.  As  environmental  conditions  were  altered,  it  ceased  to 
functionate  and  lost  all  connection  with  the  visual  mechanism  of 
the  brain.  Only  in  a  few  species  of  lizards  does  this  organ  ap- 
proach functional  activity.  In  the  embryonic  state  of  these  ani- 
mals distinct  lenticular  and  retinal  areas  may  he  observed.  In 
higher  animal  life,  at  the  present  time,  the  most  suggestive  indi- 
cation of  an  earlier  ocular  function  of  the  pineal  is  the  melano- 
pigment  found  in  abundance  in  many  pineal  glands.  This  is 
probably  a  vestige  of  what  in  an  earlier  time  corresponded  to  the 
choroidal  coat  of  the  present  eyes.  Although  the  pineal  is  no 
longer  of  use  as  a  visual  organ,  it  cannot  be  said  to  be  merely  a 
rudimentary  body  or  vestige  such  as  Starling  describes  when  he 
wrote  "the  pineal  gland  has,  as  far  as  w^e  know,  no  functions  in 
metabolism.  It  is  interesting  as  a  vestigial  remnant  of  a  primitive 
dorsal  eye."  To  the  contrary,  evidence  is  accumulating  that  is 
indicative  of  a  marked  influence  exerted  by  the  pineal  gland  upon 
somatic,  mental  and  sexual  development. 
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It  is  the  purpose  of  the  present  paper  to  group  together  the 
essentials  of  the  literature  bearing  upon  this  organ.     It  is  not  an 
exhaustive,  critical  paper,  and  as  far  as  feasible  the  technicalities 
of  the  various  investisrations  have  been  omitted.* 


AXATOMY    AND    HISTOLOGY. 

The  pineal  gland  is  situated  in  the  brain  just  l)eneath  the 
splenium  of  the  corpus  callosum.  In  the  human  its  shape  is 
nearly  trilateral.  The  base  is  anterior  and  directed  forward  over 
the  third  ventricle.  The  base  is  attached  to  the  habenular  com- 
missure and  to  the  posterior  commissure  overlying  the  entrance 
mto  the  Sylvian  aqueduct.  Between  the  habenular  and  posterior 
commissures  a  small  pointed  diverticulum,  the  pineal  recess, 
extends  from  the  third  ventricle  for  a  very  short  distance  into 
the  pineal  body,  and  thus  recalls  the  early  condition  in  which  the 
organ  is  developed  as  a  tubular  outgrowth  in  the  roof  plate  of 
the  diencephalon  (Piersol).  The  apex  of  the  gland  extends 
backward  and  downward  and  is  suspended  between  the  anterior 
quadrigeminate  bodies. 

Bailey  and  Jelliffe/  in  summing  up  the  anatomy  of  the  pineal 
gland,  point  out  its  significance  as  a  causative  factor  in  intra- 
cranial pathology.  "It  thus  lies  close  to  the  communications 
between  the  third  and  fourth  ventricles,  to  the  cerebellar  and 
pontine  spaces,  and  is  in  direct  contact  with  the  large  venous 
channels  that  drain  the  central  region  of  the  brain.  Hence,  in 
enlargements  of  the  pineal,  circulatory  disturbances  will  develop 
first,  with  the  formation  of  varying  degrees  of  hydrocephalus. 
Often  the  hydrops  develops  wnth  great  rapidity,  though  it  may  do 
so  very  slowly,  and  is  undoubtedly  conditioned  by  at  least  two 
independent  factors — namely,  pressure  on  the  veins  of  Galen,  and 
obstruction  to  the  aqueduct  of  Sylvius.  Then  again,  there  are 
reasons  for  believing  that  growths  in  this  region  further  stimu- 
late the  i)roduction  of  cerebrospinal  fluid,  in  which  case  an  addi- 
tional factor  for  h\-droccphalus  devcl()])incnt  comes  into  consid- 
eration." 


'The  writer  lias  freely  used  the  review  published  by  Kidd  iu  the  Medical  Chronicle, 
December,  1912.  This  is  an  exhaustive  paper  and  embraces  many  phases  of  study 
of  the  pineal  gland  that  the  scope  of  the  present  paper  does  not  permit.  It  is  especially 
thorough  in  its  review  of  studies  upon   the  pineal's  anatomy  and   histolog>'. 
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Histological  studies  have  in  the  main  been  prosecuted  toward 
establishing"  (1)  the  presence  of  glandular  tissue;  (2)  the  pres- 
ence of  contractile  tissue  supporting  the  view  that  the  gland  is  a 
valve  regulating  the  flow  of  cerebrospinal  fluid;  (3)  nerve  fibre 
communication  between  this  gland  and  other  parts  of  the  brain ; 
(4)  evidence  of  involution  changes  in  the  gland  indicating  a  ces- 
sation of  function. 

It  would  appear  that  there  is  acceptable  evidence  of  the  glandu- 
lar nature  of  the  pineal.  It  is  to  be  admitted  that  the  glandular 
elements  are  scant  and  ill  defined.  Beidl's-  description  of  the 
pineal's  histolog}'  is  essentially  that  of  glandular  organs.  "In 
newborn  infants  the  pineal  gland  consists  of  irregular  lobes  held 
together  by  a  small  quantity  of  connective-tissue ;  the  lobes  arc 
composed  of  cells  of  almost  the  same  type,  but  arranged  irregu- 
larly, being  crowded  together  in  the  interior  of  the  organ.  The 
pineal  cells  have  a  pale,  tinted  protoplasm  and  very  characteristic 
nuclei,  these  being  large  and  oval,  and  crowded,  over  their  entire 
circumference,  with  granules.  Dimitrowa  distinguishes  four  dif- 
ferent nucleus  forms.  Other  important  histological  details  are 
(1)  the  peculiar  nature  of  the  ependyma  of  the  recessus  pinealis, 
in  which  cubical  epithelium  and  epithelium  composed  of  goblet- 
like cylindrical  cells  alternate;  and  (2)  the  cysts  which  are 
observed  at  the  base  and  in  the  interior  of  the  pineal  gland  of 
newborn  infants,  and  which  probably  represent  obliterated  blood- 
vessels. The  pineal  gland  shows  signs  of  involution  before  the 
age  of  puberty,  the  first  symptoms  being  observed  in  the  seventh 
year.  The  concretions  known  as  pineal  sand  or  acervulus,  which 
consist  of  calcium  phosphate  and  calcium  carbonate,  are  found  in 
the  glia  layer  which  covers  the  commissura  habenularum.  As 
age  increases,  a  distinct  increase  of  the  connective  substance  at 
the  expense  of  the  glandular  tissue  takes  place.  The  glandular 
lobes  are  replaced  by  plaques  composed  of  connective-tissue  and 
a  very  fibrous  glia  tissue,  and  these  plaques  contain  isolated 
glandular  cells.  The  connective-tissue  septa  further  undergo 
hyaline  degeneration,  and  may  completely  calcify.  Occasionally, 
homogeneous  masses  are  observed  in  the  septa  or  in  the  interior 
of  the  glandular  lobes,  and,  after  the  deposition  of  calcium  salts, 
corpora  arenacea  are  evolved  from  them.  The  glandular  cells 
also  present  signs  of  involution,  but  even  in   extreme  old  age 
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glandular  cells  are  encountered  which  are  intact  and  apparently 
still  functionally  active.'" 

Jordan,-'  in  1!»11,  pul)lishe(l  the  results  of  his  work  on  the  histo- 
genesis of  the  pineal  gland  of  the  sheei).  He  studied  the  gland  at 
various  stages  from  2.-5  c.cm.  emhryo  to  old  sheep.  Of  the  gland 
at  full  term  he  writes :  "The  specimens  in  hand  lack  ahout  a  week 
of  full  term.  However,  the  pineal  bodies  are  in  all  respects, 
except  size  and  number  of  granules,  like  those  of  lambs  (each 
eight  months).  They  contain  numerous  alveoli  of  varying  calibre 
and  length,  and  considerable  of  the  cells  contain  small  amounts 
of  melanic  granules.  The  characteristic  new  feature  here  is  the 
great  abundance  of  follicular  arrangements  of  cells  about  central 
vascular  connective-tissue  trabecuke.  Since  all  of  the  features  of 
the  adult  pineal  gland  are  here  present  and  in  less  complicated 
form,  it  seems  desirable  to  describe  them  more  in  detail. 

"The  body  simulates  a  lobulated  gland.  The  lobules  are  delim- 
ited more  or  less  distinctly  by  coarser  and  finer  recticular  septa 
or  vascular  connective-tissue  continuous  throughout,  and  periph- 
erally, through  the  coarser  trabeculae,  with  the  pia  mater.  The 
lobules  consist  of  one  or  several  follicular  aggregations  of  cells. 
These  are  spherical  or  oval  masses,  the  parenchyma  of  which  con- 
sists of  two  distinct  tyjjcs  of  cells  with  several  intermediate  types. 
The  framework  of  the  parenchyma  is  a  reticular  structure  of  deli- 
cate neuroglia  fibres,  for  the  most  part  continuous  with  the  irreg- 
ularlv  polygonal  and  flattened  stellate  neuroglia  cells.  Ahnny  of 
the  coarser  fibres  seem  entirely  free  from  the  cells,  as  in  tyi)ical 
neuroglia  tissue.  The  second  main  type  of  cell,  o\al  and  spher- 
oidal or  polyhedral,  occupies  the  interstices  of  the  neuroglia 
meshwork.  Many  of  the  cells  still  contain  numerous  melanic 
granules,  more  especially  peri])herally  and  in  the  walls  of  the 
alveoli  or  cysts.    The  latter  are  still  abundant  and  quite  large. 

"A  conspicuous  feature  is  the  great  vascularity  of  the  ]tineal 
body.  Frequently,  caj)illaries  tcrnn'nalc  in  ihc  form  of  tangled 
loops  or  'glomeruli'  within  spaces  surrounded  l)y  more  compact 
parenchyma.  Such  si)aces  in  some  cases  re])resent  aK'eob  into 
which  a  trabecula  lias  carried  blood-vessels.  It  remains  lo  note 
that  both  the  parench\  nina  ai)(l  nnn-o.^lia  lil)res  arr  more  abun- 
dant peripherally.  Tlie  latter  also  dvv  coarser  in  this  region.  The 
entire  body,  exclusive  of  the  vascular  pial  trabrcnla'  an<l  a    few 
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white  nerve  fibres,  is  composed  of  more  higlily  difi:'erentiate(l  or 
interneuroglia  cells  of  the  original  ependyma  of  the  third  ven- 
tricle." 

Cajal,*  in  1895,  demonstrated  sympathetic  nerve  fibres  in  the 
pineal.  The  axons  form  a  plexus  in  the  vicinit}'  of  the  glandular 
cells,  but  the  terminal  nerve  twigs  do  not  penetrate  the  cell  proto- 
plasm. This  is  the  nerve  fibre  and  gland  cell  relation  in  other 
secreting  organs.  Polvani/'  in  1913,  basing  his  deductions  on  the 
histological  study  of  the  human  pineal  gland,  at  various  periods 
of  development,  denies  that  this  organ  is  of  a  nervous  or  lym- 
phatic nature ;  he  admits  the  existence  of  neuroglia  tissue,  but  he 
attributes  to  it  only  a  secondary  importance,  relative  to  the  i)rin- 
cipal  cells  in  which  he  recognizes  the  glandular  character.  The 
gland  nature  of  the  pineal  is  denied  by  many  of  the  earlier  mod- 
ern writers.  There  are  adherents  to  the  belief  that  the  organ  is 
only  a  lymph  ganglion  ;  others  that  it  is  pure  neuroglia,  etc. 

The  occurrence  of  muscle  fibres  in  the  pineal  body  would 
attach  significance  to  the  valve  action  of  the  pineal  in  regulating 
the  flow  of  fluid  through  the  aqueduct.  Nicolas'^  found  striped 
muscle  fibres  in  the  pineal  from  cattle.  These  fibres  are  few  and 
scattered.  Dimitrowa^  confirmed  this  finding,  but  otherwise  there 
has  been  no  substantiation  of  this.  lUing,^  in  1910,  reported  the 
occurrence  of  non-striated  muscle  fibres  in  cattle,  but  Jordan,  in 
1911,  was  unable  to  find  either  striated  or  non-striated  fibres.  So 
also  Funkquist,'-'  in  1912,  failed  to  find  muscle  fibres  in  the  pineals 
from  hen,  duck,  diver,  canary,  sparrow,  ox,  pig,  ral)bit,  rat, 
hedgehog,  cat.  This  writer  is  of  the  opinion  that  the  muscle 
fibres  described  by  others  are  only  "myoid"  forms  of  neuroglia. 

In  such  reptile  forms  as  have  a  pineal  body  retaining  in  some 
measure  its  original  function,  well-defined  nerve  fibres  are  dem- 
onstrable. In  the  human,  according  to  Piersol,  apart  from  a  few 
nerve  filaments  in  the  anterior  part,  probably  sympathetic  in  ori- 
gin and  destined  for  blood-vessels,  and  a  dense  network  of  neu- 
roglia fibres,  the  gland  contains  no  nerve  elements. 

As  early  as  1854,  Faivre"  recognized  that  the  gland  in  child- 
hood and  in  adult  life  is  histologically  difit'erent.  Involution 
changes  are  attested  to  by  workers  both  in  animals  and  in  humans. 
In  children  (Krabbe)  the  gland  attains  to  its  greatest  activity  by 
the  seventh  year.     From  that  time  on,  involution  changes  are  dis- 
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cernible.  These  retrograde  signs  are  described  by  Krabbe  as 
connective-tissue  proliferations,  concretions,  cysts,  neuroglial 
plaques,  cells  of  disintegration.  The  gland  is,  however,  very 
stable,  and  this  lends  significance  to  a  function  for  the  adult 
gland.  The  involution  signs  at  ninety-two  are  no  more  pro- 
nounced than  at  fourteen.  In  onl\-  one  case  did  this  investigator 
find  complete  degeneration,  b^rom  his  histological  studies  he  is 
inclined  to  believe  that  in  adult  life  the  gland  functionates. 

Jordan's  paper,  dealing  as  it  does  with  successive  stages  of  the 
sheep's  ])ineal,  indicates  these  degenerative  signs:  "Pineal  bodies 
of  sheep  of  the  third  year  are  characterized  by  several  degenera- 
tive clianges,  viz.,  (1)  great  increase  in  the  connective-tissue  ele- 
ments ;  (2  )  large  and  numerous  areas  of  dense  neuroglia  net- 
work free  of  cells;  {'^)  areas  of  apparently  coagulated  fluid  mat- 
ter; (1)  large  clumps  of  intercellular  pigment  granules  in  the 
perii)heral  portion;  (."))  comparative  rarity  of  spherical  inter- 
neuroglia  cells.  The  histological  characteristics  point  to  a  cessa- 
tion of  active  function  and  lo  the  onset  of  degeneration.  Judg- 
ing from  the  standpoint  of  histological  and  cytological  features, 
the  assumed  specific  function  of  the  pineal  gland  is  imi)ortant. 
])erha[)s  essential,  only  during  the  first  year  of  life." 

Siiiiniiary. — Cytological  studies,  prosecuted  under  the  ])est  con- 
ditions and  extending  over  successive  stages  of  development  in 
several  species,  lend  sui)])ort  to  the  contention  that  the  pineal 
body  is  glanclular  in  its  nature.  The  gland  elemeiUs  are  few  and 
ill  defined.  .Xeuroglia  and  ner\e  filjres  are  to  be  found  at  least  in 
certain  animals,  but  these  are  probably  of  secondary  iniportanc-e. 
The  gland  undergoes  involution  changes,  beginning  in  the  human 
as  early  as  the  seventh  year.  The  degeneration  is  not  complete, 
and  the  histological  picture  of  the  adult  gland  is  not  such  as  to 
rcnio\e  tlie  ]ios>il)ilit\-  of  .'i  ])]i_\siological  fmu-tion  of  the  gland 
in  adult  life. 

I ;  X T 1  K 1  'AT  I  (  )  .\    i:.\  I'KR  I  .M I-: N  TS. 

In  the  study  of  tbe  pineal  bodx's  fuiu-tions.  the  changes  con- 
comitant to  the  glaiidV  ri'nio\al  lia\e  frc'(|ui'iuly  ])vv\\  nndi'r  ol)- 
;;ervation.  Xo  other  gland  is  renio\-e<l  with  so  great  (lifticulty. 
Attemjjts  to  reuKn-e  the  gland  haw  ])vv\]  l're(|uent,  bnl  injur\  to 
the  vermis  or  occipital  lobes,  or  bmiorrbagr  from  tlic  \eiious 
sinuses,  has  led  to  death  of  the  animals  in  bv  far  the  greater  num- 
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ber  of  instances.  By  operating  on  a  large  number  of  animals, 
several  workers  bave  had  a  few  animals  survive  the  severe  trau- 
matic procedures.  Growing  out  of  these  studies  a  nunil)er  of 
papers  are  available  describing  the  technique  of  })ineal  extirpation 
and  the  function  of  the  gland  as  manifested  in  changes  following 
the  gland's  removal.  Unfortunately,  the  findings  from  the  sev- 
eral investigations  are  by  no  means  in  harmony.  A  comi)lexitv 
of  factors  contributes  to  this  divergence  of  opinion.  Among  these 
vitiating  factors,  interfering  with  the  proper  interpretations  of 
results  due  purely  to  pineal  removal,  are,  first.  l)ody  changes  due 
to  the  severe  operative  process  necessary  for  the  gland's  remo\al ; 
second,  the  comparison  of  results  obtained  from  adult  animals 
with  those  from  young  animals  ;  third,  on  incomi)lete  removal  of 
the  gland,  inflammatory  changes  in  the  remaining  functional  part 
may  increase  the  secretion  of  the  pineal  substances.  Results 
from  the  experimental  extirpation  of  the  gland  should  lead  to  the 
answering  of  such  questions  as  (1)  Is  the  operative  removal  of 
the  pineal  gland  in  animals  feasible?  (2)  Is  the  entire  gland  or  a 
part  essential  to  life?  (3)  ^^d^at  immediate  changes  occur  on  its 
removal?  (4)  If  not  essential  to  life,  what  remote  changes  occur, 
such  as  alterations  in  the  general  metabolism  or  disturbances  in 
the  other  endocrinous  organs? 

Our  knowledge  regarding  such  phases  of  pineal  functions  as 
may  be  determined  by  extirpation  is  largely  based  on  the  i)apers 
here  briefly  reviewed. 

In  1910,  Sarteschi^^  attenuated  the  destruction  of  the  pineal 
with  the  cautery.  The  animals  employed  were  rabl)its,  and  no 
changes  followed  the  application  of  the  cautery  to  the  gland. 
Likewise,  Exner  and  Boese^-  applied  this  method  in  part  of  their 
experiments  on  rabbits  and  likewise  o1:)tained  negative  results.  In 
some  of  Sarteschi's  rabbits  the  gland  was  removed  with  the  knife. 
Only  two  of  these  animals  survived.  They  became  much  ema- 
ciated, and  although  in  pens  with  males  they  did  not  become  preg- 
nant. This  worker,  in  1!)13,^''  however,  reports  the  production  of 
the  macro-genito-somatic  syndrome  in  young  rabbits  and  puppies. 
Inasmuch  as  the  original  paper  is  not  available  to  the  ])resent 
writer,  an  abstract  by  Kidd  is  in  part  here  used. 

Sarteschi  has  now  obtained  this  syndrome  ( precocious  macro- 
genito-somatic)  by  experimental  pinealectomy  in  very  young  rab- 
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bits  and  puppies,  as  Foa  did  in  cockerels.  Sarleschi  aUenipted  it 
also  in  very  young  kittens,  but  witb  constantly  fatal  results.  He 
used  the  operative  procedure  of  Lo  Aionaco — namely,  ligature. 
This  obviates  tlie  risk  of  hemorrhage.  .V  temporary  ligature  of 
the  carotid  artery  gives  an  anemic  field  of  operation.  Out  of  2:] 
rabbits  operated  on  at  the  age  of  about  forty-five  days,  '■]  only 
survived ;  a  small  remnant  of  the  pineal  body  was  found  on 
autopsy,  and  the  testes  were  greatly  hypertroi)hied,  as  in  Foa's 
cockerels.  The  rabbits  had,  up  to  tlie  time  of  their  death  (at  the 
age  of  five  to  seven  months),  grown  nuich  more  than  the  controls 
of  their  own  age.  All  the  organs  and  internal  secretory  glands 
were  normal.  Sarte.-chi  concludes  that  in  rabl)its  pinealectomy, 
whether  it  be  complete  or  incomplete,  deternunes  a  great  bodily 
development,  sexual  precocity,  and  a  notable  enlargement  of  the 
testes.  In  pu])pies  the  operation  is  more  difficult;  out  of  'i1 ,  only 
o  survived.  Operation  took  ])lace  at  the  age  of  two  ukmUIis.  Sub- 
stantiallv  the  same  results  followed  as  in  the  ra])])its.  The  testes 
of  one  ])up])v  were  of  adult  size  before  lie  was  live  months  old; 
on  autopsy  they  were  histologically  normal,  .\nother  male  l)Ui)p\- 
showed,  at  the  age  of  h\>^  months,  great  size  and  adiposit)-  and 
enlarged  testes.  In  conclusion,  Sarteschi  accepts  Pellizzi's  h.ypo- 
thesis  that  the  ])ineal  body  exercises 
genito-somatic  (levelo])ment. 

Foa,  in  I'.M'i."  after  extensive  ])ri'lir 
he  decides  that  the  ralibit  is  wholl}  u 
directs  his  attention  to  ])ineal  cti)my  in 
the  production  of  precocity  in  Ixxly  and  -exu.d  dc\ol()i)ments  in 
young  cocks.  The  glands  were  removed  ironi  tlie  chicl\s  at  al)out 
one  month  of  age.  The  nmrtality  percentage  was  very  high, 
only  2~)  per  cent,  of  his  animal-^  snr\i\ing.  The  females  of  the 
series  evinced  no  indications  of  aiiy  changes  dur  to  pinealectomy 
exc:])t  the  retardation  in  gr(»\\th  during  the  lirst  twn  or  three 
months  subsequent  to  the  removal  of  ihr  gland.  The  three  young 
cocks,  according  to  b'oa.  after  eight  to  ele\en  months,  slmwc^d 
excessive  growths  of  com])S  and  testes  .iml  exliibited  indie;itions 
of  greater  sexual  acti\ily.  Although  the  number  of  animals 
under  observation  in  this  work  is  small,  the  comnnniication  is  a 
valuable  one  and  represents  c;ireful  insight  into  tlu-  prolilems  of 
the  experimental  study  of  the  ]»inea]  gl.nid. 
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The  most  recent  publication  relative  to  extirpation  experiments 
is  another  by  Foa.^'^  These  new  experiments  upon  chicks  and 
rats  are  reported  by  Foa  to  substantiate  his  earlier  claims  as  to 
the  pineal's  functions.  He  thus  summarized  this  recent  work  : 
"The  new  experiments  on  the  extirpation  of  the  ])ineal  inland  in 
the  young  male  chick  confirm  the  result  which  I  ])reviously 
obtained,  that  the  operation  is  followed  by  a  development  of  the 
testes  and  the  crest  greater  than  in  the  non-operated  control  cock. 
The  difference  begins  to  manifest  itself  five  months  after  the 
operation  and  increases  constantly  up  to  the  ninth  month.  The 
operation  produces  no  effect  on  the  general  development  of  the 
body  in  the  fowl. 

"The  extirpation  of  the  pineal  gland,  in  the  very  }oung  rat, 
produces  no  appreciable  effect  in  the  female ;  in  the  male  it  |)ro- 
vokes  a  more  rapid  somatic  development  and  the  maximum  dif- 
ference is  observed,  between  the  weight  of  the  operated  animals 
and  the  controls,  twenty-six  to  thirty  days  after  the  operation. 
Then  the  weight  of  the  operated  animal  gradually  becomes  ec[ual 
to  that  of  the  control. 

"At  the  moment  when  the  difference  in  weight  reaches  the 
maximum,  one  observes  also  a  markedly  greater  development  of 
testicles  in  the  operated  animal.  The  diff'erence  in  the  testicles 
disappears  when  the  weight  of  the  body  becomes  equal. 

"The  histologic  examination  of  the  testes,  in  the  cock  as  well 
as  in  the  rat,  at  the  time  of  maximum  difference  in  volume,  re- 
veals a  uniform  develoiiment  very  advanced  in  all  of  the  tissues 
of  the  gland  ;  the  diameter  of  the  canaliculus  is  increased,  the 
opening  enlarged  ;  the  mass  of  spermatozoa  which  fills  the  can- 
alicular opening  is  greater ;  the  canaliculi  are  more  sei)aratcd 
from  each  other  and  <  .  equently  the  interstitial  tissue  shows 
greater  development,  ^nn-  e  is  no  diff'erence  in  the  spermato- 
genetic  process,  if  one  excepts  the  quantity  of  spermatozoa  which 
fills  the  larger  opening  of  the  canaliculus. 

"The  canalicular  tissue  and  the  interstitial  cells  being  uni- 
formly more  developed  in  the  operated  animal,  it  is  impossible 
to  say  that  to  any  of  these  tissues  is  due  the  greater  development 
of  the  secondary  sexual  character  in  the  cock  and  the  somatic 
development  in  the  rat. 

"The  experiments  on  the  rats  have  shown  that  the  extirj^ation 
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of  the  pineal  gland  does  not  determine  an  absolute  hypertrophy 
of  the  testes,  but  a  premature  development  of  them.  Forty-eight 
days  after  the  operation,  the  operated  rat  cannot  be  distinguished 
from  the  control.  This  observation  confirms  the  theory  which 
attributes  to  the  pineal  gland  an  inhibiting  function  in  the  sexual 
development ;  we  learn  from  this  that  witli  the  beginning  of 
puberty  there  coincides  an  involution  of  the  pineal  gland." 

Dandy^"^  is  cited  by  Gushing  as  having  removed  the  gland  from 
dogs.  The  age,  whether  puppies  or  adults,  is  not  stated.  No  rec- 
ognizable changes  attended  the  gland's  removal. 

Biedl  writes  in  regard  to  his  work  in  removal  of  the  pineal 
gland:  'T  have  occupied  myself  for  some  time  with  experiments, 
the  main  object  of  which  has  been  to  determine  the  clinical  results 
of  pineal  suppression.  I  have  succeeded,  so  far,  in  extirpating 
the  pineal  gland  by  a  method  similar  to  that  which  I  employed  in 
hypophysectomy.  As  far  as  my  observations  go,  the  pineal  gland 
in  the  adult  animal  is  a  negligible  quantity  ;  my  experiments  with 
young  animals  are  not  as  yet  complete." 

Summary. — Some  of  the  questions  asked  in  the  preceding 
paragraphs  are  now  answered  by  the  work  just  cited.  Tlic  re- 
moval of  the  gland  is  surgically  possible.  In  cxperinKiUal  work 
this  frequently  has  been  done,  but  the  trauma  is  great  and  death 
occurs  in  a  large  majority  of  cases.  The  removal  of  the  gland  in 
clinical  cases,  wliile  ])()ssible.  is  attended  with  severe  risl<  and  is 
not  to  be  considered  as  a  proljal)le  form  of  Seatment  under  any 
except  unusual  circumstances.  The  gland  is  not  necessary  for  tlie 
maintenance  of  life.  The  early  s}ni])t()nis  ensuing  after  opera- 
tion are  prol)ably  concomitant  to  the  traumatism.  Xo  changes 
attend  the  removal  of  the  gland  in  a  fit  animals.  .\s  to  the 
effects  of  removal  of  the  gland  in  y(jy;.j,;_  animals,  .'-ome  dispute 
has  arisen.  Sarteschi  and  Foa  respe+i  ^^,^  ,.^-.  state  that  [he  gland's 
ablation  leads  to  precocity  of  develoinliiiffily  Certainly  no  e\i)eri- 
mental  results  are  so  complete  as  to  allow  com])arison  with  tlie 
very  striking  syndrome  seen  clinicall\ . 

C.AKDTOV.\SCUL.\R  STri)li:S. 

Studies  of  the  relations  between  the  circulatory  system  and 
endocrinous  glands  have  yielded  instructive  and  vahial)le  resuhs 
bearing   upon    the    nature   of    the    derivatives    of    several    ol    the 
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glands,  notably  the  adrenals.  Such  studies  carried  out  with 
pineal  extracts  have  led  to  contradictory  conclusions  in  some 
respects.  For  the  greater  part,  the  results  are  of  physiological 
interest  rather  than  of  utilitarian  importance.  Howell,^'  in  1898, 
was  the  first  to  make  intravenous  injections.  A  few  injections  of 
pineal  extracts  were  made  as  controls  in  experiments  upon  the 
action  of  pituitary  extracts.  Apparently  no  significance  was 
attached  to  these  experiments  by  Howell.  Von  Cyon,^®  in  1903, 
using  rabbits  as  subjects,  made  a  study  of  pineal  extracts.  This 
worker  reports  that  extracts  are  without  demonstrable  effect  upon 
the  blood-pressure.  With  small  doses  he  obtained  a  rapid  and 
feeble  pulse  which  he  attributes  to  the  presence  of  inorganic  salts 
in  the  gland.  At  the  time  of  this  publication,  von  Cyon  concluded 
that  the  pineal  function  was  purely  a  mechanical  one  serving  to 
control  the  flow  of  cerebrospinal  fluid  through  the  aqueduct. 
Dixon  and  Halliburton,^^  in  1909,  in  their  experiments  of  this 
type  employed  a  preparation  of  desiccated  sheep  pineal  gland. 
The  dried  glands  were  extracted  with  various  reagents  and 
injected  intravenously  into  cats.  Very  small  doses  were  cm- 
ployed,  and  with  such  small  doses  but  scant  alterations  in  the 
cardiovascular  system  were  observable.  /Vlthough  a  transient  fall 
in  pressure  of  blood  occurred  following  their  larger  doses  of  this 
dilute  extract,  no  charges  are  reported  by  them  as  occurring  in 
the  heart,  respiration,  intestinal  volume  and  kidney  volume.  Ott 
and  Scott.-''  in  1912.  in  several  of  their  papers  on  internal  secre- 
tion refer  to  experiments  with  pineal  glands.  Noteworthv  are 
their  observations  that  pineal  extract  induces  vasodilatation  in 
the  erectile  tissue  of  the  generative  organs  of  the  male  cat,  stim- 
ulates the  contraction  of  the  intestinal  wall  and  uterus,  produces  a 
diuresis  and  glycosuria,  and  increases  the  activity  of  the  mammary 
gland. 

By  far  the  most  exact  study  of  cardiovascular  changes  subse- 
quent to  pineal  extract  administration  has  been  made  by  Jordan 
and  Eyster-''  in  1911.  The  material  employed  was  sheep's  pineal 
glands,  either  fresii  or  preserved  in  alcohol  or  formaldehyde. 
The  amount  constituting  a  dose  was  usually  the  extract  from  one 
gland  given  intravenously.  Their  own  summary  here  appended 
gives  the  scope  of  their  work  and  their  conclusions  : — - 

"Our  experiments  indicate  that  the  pineal  gland  of  the  sheep 
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contains  some  substance  (or  substances)  wbicb,  on  intravenous 
injection  in  certain  animals,  cause  a  fall  of  blood-pressure  asso- 
ciated with  a  vasodilatation  in  the  intestines,  produce  a  slight 
degree  of  the  improvement  in  the  beat  of  the  isolated  cat's  heart, 
and  cause  a  transitory  diuresis  associated  with  glycosuria  in 
about  80  per  cent,  of  the  cases.  We  have  found,  in  agreement 
with  Dixon  and  Halliburton,  that  the  effect  on  blood-pressure  in 
the  cat  is  small  and  imimportant.  It  should  be  noted  that  our 
extracts  were  in  all  cases  more  concentrated  than  those  employed 
l)v  these  investigators.  On  the  whole,  our  work  would  seem  to 
indicate  that  while  certain  dehnite  eft'ects  on  the  circulation  and 
secretion  of  urine  are  produced  in  certain  animals  as  the  result  of 
intravenous  injections  of  extracts  of  the  pineal  body,  the  action 
is  relatively  slight  when  compared  with  that  produced  by  extracts 
from  other  glands  known  to  furnish  internal  secretions. 

"Our  experiments  deal  obviously  only  with  a  possible  role  of 
the  pineal  body  in  producing  certain  relatively  rapid  effects  on  the 
circulation,  respiration,  and  secretion  of  urine,  l^hey  leave  en- 
tirely untouched  the  possibility  of  more  gradual  eft'ects  over 
longer  periods  of  time,  as  well  as  the  influence  these  bodies  may 
exert  on  metabolism  or  other  functions  and  their  relation  to  other 
organs  of  internal  secretion." 

In  Dana  and  Berkeley's'-"'  paper.  1  !»];'>,  wliich  will  1)C  considered 
in  furllicr  detail  in  tlie  section  on  feeding  experiments,  reference 
is  made  to  some  cardiovascular  studies.  The  following  is  a  ([no- 
tation summarizing  their  findings  : — 

"The  blood-pressure  experiments  were  virtually  negatix  c.  'I'wo 
dogs  were  used.  The  first  dog  received  in  ra])i(l  divided  doses, 
intravenously,  a  ccjncentrated  solution  of  the  nucleoiJioleid  extract 
of  30  calves'  glands.  There  was  no  res])onse.  The  same  animal 
then  received  intravenously  "i  o/.  of  llie  globulin  alhunnn  content 
of  the  same  gland.s — without  result.  The  second  dog  receiwd  a 
concentrated  filtered  saline  solution  of  'i\  bullocks'  pinrals,  with 
no    essential    response." 

The  ]>resent  writer  has  carried  out  "^0  animal  experiments  in 
which  pineal  extract  was  intravenously  injected  into  the  jugular 
of  dogs  anesthetized  with  chloretone.  The  i)ineal  extract  was 
made  u\)  from  fresh  glands  by  grinding  in  a  mortar  with  saline. 
The  usual  dose  was  one  gland  in  'i  c.cni.  of  saline  maintained  at 
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body  temperature.  In  striking  contrast  to  the  results  just  quoted 
above,  some  of  our  dogs  were  killed  by  a  single  injection  of  one 
gland  in  saline.  The  phenomena  associated  with  the  injection 
and  subsequent  effects  were  a  rapid  fall  of  blood-pressure,  de- 
pressed and  irregular  heart,  intense  venous  engorgement,  death  in 
from  one-half  to  one  minute.  Smaller  doses  produced  less  intense 
results  and  many  animals  survived  a  dose  of  two  or  more  glands 
prepared  in  the  same  manner  as  above.  These  cardiovascular 
changes  occur  equally  intensely  from  glands  from  calves  and 
from  older  cattle. 

Suniniarx. — The  immediate  results  attending  the  intravenous 
administration  of  extracts  from  the  i)ineal  gland  are  not  usually 
pronounced.  Such  phenomena  as  a  decrease  in  arterial  tension. 
dilatation  of  the  blood-vessels,  altered  rate  and  amplitude  of  the 
heart-beat,  diuresis,  glycosuria,  increased  mammary  secretion, 
have  been  reported  and  confirmed.  The  intensity  of  these  sev- 
eral activities  is  so  slight  that  up  to  the  present  time  only  techincal 
importance  may  be  attached  to  these  findings. 

THE  ADMINISTRATIOX   OF   PINEAL  GLAND  TISSUE. 

Contrary  to  the  current  belief  that  the  pineal  gland  functionates 
by  holding  in  abeyance  too  rapid  somatic,  sexual  and  mental  de- 
velopment in  early  life,  are  the  recent  experiments  tending  to 
show  that  feeding  of  pineal  substance  to  young  animals  induces 
very  similar  changes.  (Observations  have  not  been  confined  to 
animal  experiments,  for  in  cases  of  mental  deficiency  in  children 
treatment  with  pineal  gland  substance  has  proved  of  value  in 
increasing  the  intellectuality.  In  the  animal  experiments  reported 
by  Dana  and  Berkeley,-*  -^  and  by  McCord,"*^  the  noteworthy  dif- 
ference was  in  the  rate  of  growth  of  body  of  pineal-fed  animals 
over  controls.  It  is  remarkable  how  small  an  amount  of  pineal 
gland  will,  when  administered  orally,  produce  a  more  rapid 
growth  of  the  body  over  controls,  from  the  same  litters  or  broods. 
So  small  an  amount  as  20  mgrm.  weekly  will  stimulate  growth 
beyond  the  normal  rate.  A  large  series  of  experiments  aggregat- 
ing 250  animals  have  uniformly  shown  the  same  result.  The 
pineal-fed  animals  grew  faster  and  were  more  resistant  to  infec- 
tions. This  growth  was  never  beyond  normal  adult  size.  It  was 
impossible  to  produce  gigantism.     In  breeding  experiments  (Ale- 
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Cord)  it  was  observed  that  the  pineal-fed  females  gave  birth  to 
young  earlier  than  their  controls.     This  cannot  be  taken  to  mean 
that  the  gestation  period  was  shortened,  but  apparently  indicates 
that  sexual  maturity  is  attained  earlier  by  the  pineal- fed  animals. 

In  a  recent  series  of  experiments  (48  guinea-pigs)  the  present 
writer  administered  the  pineal  substance  in  sterile  solution  hypo- 
dermicallv.  The  glands  for  this  material  were  removed  from 
calves"  lirains  under  aseptic  conditions.  It  was  so  prepared  that 
1  c.cni.  represented  ■?('  mgrm.  of  a  fresh  pineal  gland.  Of  this. 
I  2  and  later  1  c.cni.  constituted  a  dose.  This  was  administered 
three  times  weekly.  The  controls  were  given  in  the  same  manner 
an  equal  amount  of  l)rain  tissue.  The  body  growth  resulting  was 
even  greater  than  for  oral  administration.  At  the  end  of  the  first 
week  the  ])ineal  animals  liad  more  than  doubled  the  gain  of  the 
controls.  Continuing  this  for  six  weeks,  the  a\erage  gain  in  ex- 
cess of  controls  was  "2(1  per  cent. 

It  is  not  easy  to  draw  the  separating  line  shar])ly  between  the 
defective  and  tlie  normal  child,  between  the  normal  child  and 
tlie  child  bo])e]essly  mentally  deticient  through  gross  anatomical 
anomalies,  there  exists  a  class  so  large  as  to  embrace  1  per  cent, 
of  ail  children  of  school  age  in  this  counlr)-.  As  ])ointed  out  by 
Berkeley  and  others,  there  are  no  physical  stigmata  in  the  make- 
up of  man\-  of  these  children  to  indicate  any  detect.  They  are 
many  times  beautiful  children,  well  jjroportioned,  with  well-shajied 
heads  and  limbs  and  normal  ews.  The  retardation  that  comes 
from  adenoids  and  tonsils,  although  common  in  this  class  ol  chil- 
dren, can  be  ruled  out  in  many  cases.  Alter  the  elimination  ol 
the  cases  attributable  to  such  conditions  as  gross  an.atomical  de- 
fects. adcnf)ids  and  tonsils,  hereditary  syphilis,  malnutrition, 
starvation,  vicious  enviromnenl,  uncinariasis,  etc.,  there  remains 
a  large  number  that  to  the  traiiu'il  mind  of  llie  teacher  or  medical 
observer  nia\-  be  cbai-acU-rized  as  "backward,  dull,  stupid."  it 
becomes  more  and  more  e\ident  that  the  glands  ol  internal  secre- 
tion arc  frecjuntly  etiological  factors  in  these  disorders.  Alc- 
Cready-'  em])liasizes  that  not  one  gland  but  tiie  entire  system  of 
glands  is  incftlcient  in  these  cases.  lie  lays  stn'ss  on  the  vitiating 
influence  on  embrvonic  development  of  tuberculosis.  sy|)hilis, 
cancer,  chemical  i)oisons,  malaria,  alcoholism.  <lrng  IiabiN.  insan- 
ity, goitre.  mabuUrition  and  xarious  en\ii-oniiiental  conditions  of 
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the  progenitors.  As  a  result,  there  appear  the  conditions  of 
infantihsm,  degeneracy,  hypoplasias,  idiocy,  etc.,  in  varying  de- 
gree. A  more  extensive  review  of  the  literature  of  this  mattei 
emphasizes  the  plausiljility  of  attributing  some  of  the  types  of 
mental  deficiency  to  glandular  irregularities.  It  will  be  found, 
however,  that  organotherapy  has  by  no  means  been  uniformly 
successful.  In  the  hands  of  some,  excellent  results  have  followed 
the  administration  of  polyglandular  or  monoglandular  prepara- 
tions. 

Recent  work  has  attached  importance  to  the  pineal  gland  as  a 
stimulator  of  mental  activity.  The  precocity  of  mental  develop- 
ment found  in  some  clinical  cases  of  pineal  tumors  is  sufficient  to 
associate  this  gland  with  an  influence  upon  mental  activity.  Dana 
and  Berkeley,  after  a  long  period  of  preliminary  experimentation 
as  to  dose,  toxicity,  etc..  prescribed  pineal  gland  su1)stance  for 
children  of  low  grade  mentality.  Fifty  children  were  so  treated 
and  these  were  careftilly  controlled  with  other  children  of  the 
same  age,  sex  and  diagnosis ;  Binet  tests  were  made  the  criterion 
of  mental  advancement.  There  was  no  immediate  r^nd  body 
growth,  but  on  continuing  the  treatment  over  a  long  period,  the 
mental  development  was  greater  than  prior  to  the  treatment  and 
in  excess  of  controls  of  the  same  mental  age.  In  individual  cases, 
the  results  were  striking.  It  is  significant  that  only  glands  from 
young  animals  were  active,  and  only  in  young  children,  below  fif- 
teen, were  results  obtained.  This  treatment  has  been  repeated  by 
others  with  good  results.  As  to  the  mechanism  of  these  changes, 
little  can  be  said  apart  from  speculation. 

Siiniinary. — The  administration  (orally  or  hypodermically)  of 
pineal  gland  tissue  is  reported  to  induce  development  changes 
similar  to  those  usually  associated  with  pineal  gland  deficiency. 
In  young  animals  the  most  pronounced  efifect  of  pineal  adminis- 
tration is  a  rapid  growth  of  body,  but  children  of  low  mentality 
when  treated  with  such  material  do  not  exhibit  rapid  body  growth 
but  do  improve  mentally.  Only  young  children  (up  to  twelve  or 
fifteen  years)  are  influenced  by  such  treatment. 

PINEAL  NEOPLASMS  AND  RESULTING  FUNCTIONAL  DISTURBANCES. 

Tumors  of  the  pineal  gland  are  not  of  frequent  occurrence. 
The  total  number  of  authentic  cases  is  not  more  than  70.  These 
cases  with  subsequent  necropsy  findings  have  been  the  source  of 
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the  greatest  amount  of  information  as  to  the  functions  of  the 
pineal  gland.  \Mth  tumors  involving  this  organ  two  systems  of 
signs  and  symptoms  may  be  associated — the  neurologic  and  the 
metabolic.  These  tumors  may  occur  at  any  age  of  the  patient, 
but  the  symptomatology  varies  with  the  age  of  the  patient.  In 
adults  only  the  neurologic  signs  and  symptoms  occur.  These  are 
manifestations  of  encroachment  uiion  the  intracranial  contents 
and  are  indications  of  changes  in  i)ressure.  in  ])osition.  and  of 
destruction  of  tissue.  In  children,  however,  a  second  group  of 
symptoms  and  signs  may  arise — the  metabolic.  Such  ch;  nges  are 
the  outcome  of  disturljance  in  the  gland's  secretory  function. 
This  syndrome  appears  to  be  more  complete  in  young  males,  but 
it  cannot  be  said  to  be  confined  to  young  males.  This  syndrome 
due  to  perversion  of  pineal  function  consists,  first,  of  early  sexual 
maturity,  evidenced  in  the  enlarged  sex  organs,  pubic  hair,  gen- 
eral body  hair,  early  change  in  voice ;  second,  precocious  mental 
development  evidenced  in  the  maturity  of  thought  and  speech; 
third,  general  body  overgrowth  lo  tlie  extent  that  a  cliild  of  five 
or  six  years  may  have  the  apjjearance  of  a  child  of  eleven  or 
twelve.  'Idle  syndrome  is  rarely  complete,  anti  all  considered  oidy 
about  10  per  cent,  of  the  7  0  cases  present  metabolic  changes  that 
mav  be  associated  with  i)ineal  function.  Inasmuch  as  this  is  not 
an  exhaustive  review,  the  very  interesting  case  histories  of  these 
patients  cannot  here  be  included.  .\  detailed  and  accurate  review 
of  the  clinico-pathologic  material  ma}-  be  found  in  tlu'  publica- 
tion by  Bailey  and  Jellift'e.  Since  the  appearance  of  their  paper 
a  few  new  cases  have  been  reported.  The  patients  were  adults 
manifesting  no  metabolic  sym])toms  attril)Utal)le  to  the  pineal 
gland  functi(jns. 

On  perusing  the  cases  cited  in  the  availal)le  reviews,  it  is  at 
once  evident  that  the  metabolic  changes  associated  with  func- 
tional activity  of  the  gland  are  conlined  to  ])reinibcral  life.  Many 
cases  of  pineal  tumors  briow  pubrrty  manifest  none  ol  the  signs 
of  precocity  of  develo])nK'nt  that  arc  so  striking  in  a  few  selected 
cases.  A  .study  of  the  clinical  material  reveals  how  little  consider- 
ation has  been  given  to  the  possibility  of  jiluriglandnlar  inxolve- 
ment.  In  fact,  in  most  cases  the  necropsy  demonstration  ol  a 
l)ineal  tumor  led  t'j  the  associatif)n  of  all  i)rior  metabolic  changes 
to  pineal  functional  perversion,      ibis  grew  out  of  the  prevalent 
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conception  of  each  endocrinous  gland  as  an  entirety  entering  into 
no  interrelations  with  other  similar  organs,  judging  these  cases 
in  the  light  of  recent  advances  in  pituitary  pathology  and  physi- 
ology, it  is  difficult  to  delineate  the  manifestations  of  pure  pineal 
derangement  from  the  manifestations  that  almost  inevitably  must 
be  connected  with  a  pluriglandular  condition.  Gushing  has 
pointed  out  that  from  the  intracranial  alterations  attending  pineal 
neoplasms,  the  hypophyseal  functions  are  usually  deflected  from 
the  normal. 

Precocity  of  development  whei:  it  does  appear  in  tumor  cases 
has  long  been  attributed  to  deprivation  of  the  body  of  the  sub- 
stances elaborated  by  the  gland  because  of  destruction  of  the 
gland  by  the  neoplasm.  As  has  been  noted  in  the  section  on 
pineal  extirpation,  results  from  Foa  and  Sarteschi  bear  out  this 
contention.  These  considerations  led  to  tlie  belief  that  the  pineal 
gland  functionates  by  holding  in  abeyance  the  rate  of  body 
growth,  and  the  development  of  the  mind,  and  of  genital  organs 
and  functions.  In  some  recent  experimental  work,  which  is 
reviewed  in  another  section  of  this  paper,  a  similar  precocity  of 
development  from  feeding  pineal  gland  to  young  animals  is 
reported.  This  unfortunately  injects  confusion  into  an  already 
intricate  situation.  On  the  basis  of  ascribing  precocity  of  devel- 
opment to  pineal  deficiency  it  would  be  anticipated  that  pineal 
feeding  would  lead  to  a  retarded  development  and  late  maturity. 
The  reverse  was  the  actual  outcome.  It  was  found  that  adminis- 
trations (orally  or  by  hypodermic  injections)  of  minute  quanti- 
ties (as  little  as  20  mgrm.  weekly)  led  to  rapid  body  development, 
early  sexual  maturity,  enlarged  testes,  increased  mentality.  Out 
of  this  arises  a  very  perplexing  situation.  It  would  appear  that 
the  experimental  removal  of  the  pineal  gland  or  destructive  tumor 
of  the  gland  leads  to  the  same  results  as  does  feeding  or  inject- 
ing the  pineal  material.  The  question  arises,  may  the  precocious 
macro-genito-somatic  syndrome  not  be  a  manifestation  of  hyper- 
pinealism  rather  than  hypopinealism?  In  the  publications  by 
Marburg-^  and  Polavani  there  is  a  tendency  toward  attributing 
to  the  pineal  a  constructive  stimulating  function.  The  former 
attributes  all  pineal  adiposis  to  hyperpinealism  and  to  him  the 
true  picture  of  apinealism  is  cachexia.  The  condition  of  cachexia 
in  pineal  tumor  cases  is  of  sufficient  frequence  to  lend  some  sup- 
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port  to  the  above  contention.  In  cases  of  complete  destruction  of 
the  pineal  gland  reported  by  Ogle,  Nieden,  Govvers,  Massot, 
Xothnagel,  Forster,  cachexia,  especially  in  the  final  stage,  was  the 
paramount  sign  of  the  condition.  This  cachexia  is  at  times  pre- 
ceded by  adiposis. 

Polavani  deprecates  the  findings  from  experimental  extirpation 
of  the  gland.  He  points  out  the  extreme  difficulty  of  complete 
removal  of  the  gland  by  operation.  Contradictory  findings  at 
the  hands  of  several  workers  may  be  due  to  the  leaving  behind  of 
portions  of  the  gland.  Sarteschi  reports  that  on  autopsying  his 
animals,  subjected  earlier  to  pineal  extirpation,  portions  of  the 
gland  were  found  to  have  been  left  behind.  In  other  work,  the 
portion  of  the  brain  excised  by  operation  has  been  sectioned 
and  stained  and  has  been  found  to  represent  the  entire  gland. 
While  portions  of  the  gland  are  undoubtedly  left  behind  and 
under  the  whip  of  inflammatory  i)rocesses  may  be  unusually 
active,  any  wide  generalizations  are.  in  the  presence  of  so  few 
facts,  unjustified. 

In  an  effort  to  liarmonize  the  production  of  sinnlar  changes  by 
two  ojjposing  causes,  the  destruction  of  the  ])incal  gland  on  the 
one  hand  and  the  administration  of  the  gland  sul)stance  on  the 
other,  there  arise  two  possibilities  worthy  of  further  work.  First, 
the  precocious  macro-genito-somatic  syndrome  may  result  from 
disturbing  the  general  endocrinous  balance  either  l)y  increasing 
or  decreasing  the  ;imount  of  ])incal  secretion  available  tor  the 
body's  use.  Bearing  upon  lliis  is  (he  writer's  observation  that 
feeding  of  pineal  substance  to  male  guinea-pigs  leads  to  a  hyper- 
trophy of  the  testes  witli  a  microscopic  picture  similar  in  some 
respects  to  that  recently  described  by  Foa  as  occurring  concomit- 
ant to  glandular  extirpation.  Second,  the  cells  of  the  neoplasms 
involving  the  ])ineal  gland  may  retain  ^onie  of  ibc  metaliolic  ;ind 
other  functional  characteristics  of  \\\v  norni.il  ])iiical  c\'ll  from 
which  they  were  derived,  and  tlic  ])eiuli;ir  l)ody.  scxn.il  .ind  men- 
tal changes  in  ])atients  with  such  tumors  arc  all  m;ini  fcslalions 
of  increased  r.-itlicr  than  decreased  ])ineal  ;icti\it_\-.  There  is  al)nn- 
dant  evidence  that  at  times  rells  of  tumors  functionate  afler  the 
manner  oi  the  cells  from  wliich  lhe\-  arise.  In  adenoma  of  the 
liver,  in  cases  reported  by  \\'el)er.-"'  Rolleston.""  \\  heeliT.'' 
and    Ribbert,"-'  distinct   bile  secretion    l)y    tumor-cells    lia-    Iteen 


pointed  out.  Ribbert  established  that  the  bile  present  in  such 
tumors  was  not  the  bile  of  icterus  from  necrotic  liver-tissue  by 
demonstrating  that  the  scirrhous  encapsulating  tissue  was  free 
from  bile  stain  and  that  the  bile  was  confined  to  the  liver-like 
cells  of  the  active  tumor.  In  at  least  one  case,  a  metastasis  in  the 
lung  from  the  liver  secreted  bile.  In  this  connection  it  is  signifi- 
cant that  the  functionating  glandular  cells  of  typical  thyroid 
structure  have  been  found  in  thyroid  metastases  in  bone-tissue. 
Furthermore,  in  myeloma  of  the  bone-marrow  the  cytoplasm'^''  of 
the  tumor  cells  contains  the  granules  that  characterize  normal 
myelocytes,  that  is,  the  tumor  to  a  certain  extent  assumes  the 
function  of  the  bone-marrow.  All  considered,  it  is  perceived  that 
functional  activity  of  tumor-cells  is  not  infrequent.  Germane  to 
the  present  contention  is  the  statement  of  Hinds  Howell"*  in 
describing  the  characteristics  of  the  cells  of  the  pineal  tumors  of 
his  3  cases.  He  says  :  "A  noteworthy  feature  is  the  similarity 
of  these  tumor-cells  in  many  instances  to  those  of  the  normal 
pineal  gland." 

Summary. — Neoplasms  of  the  pineal  gland  are  rare  and  only  a 
low  percentage  of  authentic  cases  have  shown  the  results  of  de- 
rangement of  the  gland's  secretory  functions.  The  precocious 
macro-genito-somatic  syndrome  is  only  found  in  the  prepuberal 
age  and  is  more  complete  in  young  males  than  in  females. 

Manifestations  of  unusual  development  in  patients  with  pineal 
tumors  have  in  most  instances  been  attributed  wholly  to  perver- 
sion of  the  pineal's  functions.  In  the  light  of  recent  advances 
there  are  many  indications  of  a  pluriglandular  involvement  in 
some  cases.  Divergent  findings  in  these  cases  are  made  more 
harmonious  by  considering  the  influence  that  other  glands  may 
exert  in  the  production  of  the  clinical  picture.  The  hypophysis 
is  very  likely  to  become  involved. 

Whether  neoplasms  of  the  pineal  retard  (hypopinealism)  or  in- 
crease (hyperpinealism)  functional  activity,  is  a  matter  of  diver- 
gent opinion.  Experimental  evidence  is  available,  supporting 
either  contention. 
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THE   FILTERABILITY   OF   BACILLUS    BRONCHISEPTI- 

CUS:  WITH  AN  ARGUMENT  FOR  A  UNIFORM 

METHOD  OF  FILTRATION.^ 

BY  N.  S.  FERRY,  PH.B.,  M.D. 
(From  the  Research  Department,   Parke,   Davis  &  Co.,   Detroit,  Mich.,  U.  S.  A.) 

In  1898  Nocard  and  Roux  described  a  small  polymorphic 
microorganism  as  the  cause  of  contagious  pleuropneumonia  of 
cattle.  This  organism  was  found  to  pass  through  both  Berkefeld 
and  Pasteur  candles.  Since  then  several  other  organisms,  both 
pathogenic  and  non-pathogenic,  have  been  described  as  filter 
passers  and  demonstrated  in  the  filtrate,  some  by  their  morphol- 
ogy, others  by  their  pathogenicity. 

The  purpose  of  this  paper  is  to  place  on  record  a  series  of 
filtration  experiments  with  an  easily  recognizable  bacillus  de- 
scribed as  the  cause  of  canine  distemper  by  Ferry  (1910-),  Mc- 
Gowan  (1911^),  and  Torrey  (1913*).  The  organism  (B.  bronchi- 
septicus)  varies  in  size  from  2.3  u  to  0.5  u  in  length  by  0.5  u  in 
diameter,  is  motile,  stains  readily  with  aniline  dyes,  is  negative 
to  Gram,  and,  can  be  cultivated  on  all  ordinary  media. 

Realizing  that  the  bacillus  in  question  is  a  very  minute  organ- 
ism, the  author  determined  to  prove,  if  possible,  its  ability  to  pass 
through  the  pores  of  filters  used  for  the  demonstration  of  the 
presence  of  known  filterable  organisms.  The  only  difficulty  en- 
countered was  in  finding  a  proper  and  satisfactory  means  of  de- 
termining the  integrity  of  the  filters.  The  usual  test,  that  of 
proving  their  ability  to  retain  microorganisms  of  ordinary  size, 
was  obviously  out  of  the  question,  as  the  B.  bronchisepticits  is  one 
of  the  smallest  of  known  organisms. 

A  test  known  for  several  years,  and  well  described  by  Bulloch 
and  Craw  (1909^),  was  finally  decided  to  be  the  most  reliable. 
This  test  depends  upon  the  measure  of  the  pressure  of  air  as  it  is 
allowed  to  pass  through  the  pores  of  the  filter  while  immersed  in 
water.  A  leakage  at  any  point  or  a  variation  in  the  texture  or 
thickness  of  the  walls  can  be  detected  at  once,  the  efficiency  of  the 
filter  measured  to  a   fraction  of  a  pound  and   the  porosity  of 
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various  filters  compared  merely  by  observing  the  pressure  neces- 
sar}^  to  produce  a  general  flow  of  air  through  the  pores  of  the 
candles  proper. 

As  an  example  of  the  value  of  this  test,  twelve  each  of  Berke- 
feld  N.  Berkefeld  \',  and  Pasteur  F  candles,  taken  directly  from 
the  original  packages,  were  tested  with  the  following  results  : 
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It  can  readily  be  seen  that,  in  estimating  the  efficiency  of  any 
candle,  the  leakage  at  the  joint  must  be  seriously  considered.  The 
average  pressure  of  the  flow  of  air  through  the  candle  of  the 
Berkefeld  V  filter  was  4.3  lb.,  while  the  leakage  at  the  joint  was, 
on  the  average,  1.5  lb.  The  average  flow  of  air  through  the 
Berkefeld  N  candles  was  10.8  lb.,  while  the  leakage  at  the  joint 
averaged  3.8  lb.,  a  difference  of  7  lb.  Even  with  the  Pasteur 
candles  there  was  a  difference  of  6.1  lb.  between  the  flow  of  air 
at  the  joint  and  that  of  the  candle  proper.  While  the  Berkefeld 
X  filters,  Nos.  15,  21,  and  21,  were  very  efficient,  as  far  as  the 
candles  were  concerned,  recording  pressures  of  9.  10,  and  10  lb. 
respectively,  they  were  valueless  as  testers  of  filter  passers,  since 
they  all  leaked  at  the  joints  with  a  pressure  of  1  lb.  Candles  Nos. 
16,  18,  19,  and  20  were  also  of  no  value,  due  to  leakage  at  the 
joint,  although  the  leakage  did  not  take  place  until  the  gauge 
showed  a  pressure  of  2  or  3  lb. 

For  the  experiments  recorded  in  this  paper,  seven  of  the 
above  candles  were  chosen  (the  Berkefeld  N  candle,  No.  22,  and 
Pasteur  F  candles,  Nos.  25,  26,  28,  29,  31,  and  32).  They  showed 
no  signs  of  leakage  or  weakness  at  any  point  and  gave  very  high 
efficiency,  as  recorded  by  the  pressure  gauge. 

In  carrying  on  our  experiments  the  organism  in  question  was 
grown  twenty-four  hours,  both  on  agar  and  in  bouillon.  The 
bouillon  growth  was  filtered  undiluted,  while  the  agar  growth 
was  taken  ofi^  in  bouillon  and  made  into  a  suspension  of  aliout 
the  same  density  as  the  bouillon  culture.  The  filtration  was  con- 
ducted at  room  temperature,  one  hour  taken  as  the  length  of  time 
for  filtration,  and  three  pressures  were  used — gravity,  15  lb. 
negative  and  225  lb.  positive. 

The  results  of  the  work  proved  conclusively,  according  to  all 
rules  as  laid  down  by  the  several  authorities  on  filterable  viruses, 
that  the  B.  bronchiscpticus  is  a  filterable  organism.  The  work 
also  corroborated  the  results  of  previous  investigators  with ,  re- 
gard to  the  fact  that  the  less  pressure  used  the  more  easily  will 
some  organisms  pass  through  the  filters. 

Some  very  interesting  possibilities  are  suggested  by  the  out- 
come of  this  work.  Since  1905,  when  Carre  (°)  claimed  that  he 
had  produced  typical  symptoms  of  distemper  in  susceptible  dogs, 
from   the  filtered  discharges  of  diseased  dogs,  the  majority  of 
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writers  have  classified  the  etiology  of  canine  distemper  as  a  filter- 
able, invisible,  or  iiltramiscroscopic  virus,  and  it  is  so  described 
in  many  text-books.  The  results  of  the  work  of  Ferrv,  AIc- 
Gowan,  and  Torrey  with  the  B.  broncJiiscpticits  tended  to  refute 
the  statements  of  Carre,  especially  as  their  work  was  carried  on 
at  the  same  time  and  quite  independently,  thus  lending-  great 
weight  to  their  claims.  The  work  of  Carre,  however,  is  not  en- 
tirely disregarded,  many  still  accejjting  his  position.  The  results 
of  the  filtration  experiments  with  the  B.  broiicljiscpticits  \^\\t  an 
entirely  new  light  on  the  subject.  Tf  the  B.  hroncliiscpticiis  is  the 
cause  of  canine  distem])cr,  then  the  experiments  corroborate  the 
work  of  Carre.  If  the  work  of  L'arre  was  correct,  and  if  the 
causative  agen.t  of  canine  distemper  is  a  filteral:)le  \irus,  then  the 
experiments  point  very  conclusively  to  B.  bronchiscpticiis,  and 
confirm  the  findings  of  the  three  i)reviously  mentioned  investi- 
gators. 

Because  of  the  variation  in  rules  laid  down  \)\  different  au- 
thorities for  the  method  of  ])rocedure  to  be  used  in  attemiiting  to 
prove  the  presence  of  a  filterable  \irus.  and  from  the  man_\-  incon- 
sistencies in  the  definitions  oftered  for  filteral)le  or  iii\isil)le 
viruses,  the  author  has  often  been  at  a  loss  to  know  exactly  what 
is  meant  by  these  terms.  It  is  \er\-  certain  that  the  term  "tilter- 
able  virus'"  i^  rapidly  gaining  in  p()])ularity  over  the  terms  "in\is- 
ible  or  uhranncrosco])ic  virus."  and  rightly  so,  and  yet  the  terms 
are  still  used  interchangeably  by  many  authors  in  spite  of  the  fact 
that  filterability  does  not  necessarily  imply  invisibility.  In  speak- 
ing of  a  lilterablt'  \  irt^'^,  many  still  think  in  terms  of  invisibility, 
shutting  out  of  their  nfinds  entirel\-  the  ho])e  of  e\er  being  able 
to  consider  the  unknown  virus  as  anything  tangible  or  \  isiblr.  In 
fact,  in  two  well-known  text-l)ooks  on  bacteriology,  we  find  in 
one  (1012")  a  chajiler  on  in\isibl(,'  viruses  which  delines  an  in- 
visible organism  in  terms  of  lilterabilit)-,  and  in  the  other  (  I'.M  I'') 
a  chapter  on  lillerable  \-irnses  in  w  liich  ,-i  liltcTabK'  \irus  is  delineil 
in  terms  of  in\isibilit\-.  .\either  of  these  (K'linitions  can  be  cor- 
rect, as  a  lillci-ablc  \  iiais  nml  not  neci'ssarily  be  iii\isibU',  .-md  an 
invisible  \irus  can  readily  be  coiuHaxcd  of  as  large  enough  to  be 
retained  by  the  onlinar\-  filter,  joi'dan  lllUr'')  says:  "There 
have  been  many  instances  in  the  histor\  of  bacteriologx'  when 
failure  to  render  a  microiirgani^m  \  i.sible  has  been  finally  found 
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to  depend  upon  other  factors  than  simple  minuteness."  ^leyer 
(1914'),  in  a  paper  on  filterable  viruses,  presented  at  the  meeting 
of  the  Tenth  International  Veterinary  Congress  this  year,  says : 
"The  conception  of  an  "invisilile  or  ultramicroscopic  virus'  has 
been  entirely  abandoned  since  Bordet,  Dujardin-Beaumetz,  Bor- 
rel,  V.  Prowazek,  Paschen,  and  others  have  explained  that  some 
of  the  filter  passers  at  least  can  be  demonstrated  microscopically." 
It  is  very  evident,  ho\ve\er,  that  the  conception  of  an  invisible 
virus  has  not  been  entirely  abandoned,  for  Panissett  (11)1-1^),  at 
the  same  meeting,  presented  a  paper  entitled:  "Les  \irus  Ultra- 
microscopiques."  In  corroboration  of  jNIeyer's  statement,  how- 
ever, he  says  :  "The  idea  of  invisibility  is  relative  and  temporary. 
It  may  disappear  with  new  methods  of  investigation.  It  is,  there- 
fore, preferable  to  adopt  filterability  as  the  criterion  for  the  study 
of  these  viruses  and  describe  them  as  filterable  viruses." 

In  the  light  of  the  fact  that  so  much  work  is  being  done  at 
present  on  diseases  of  unknown  origin,  and  those  known  to  be 
due  to  filterable  viruses,  it  is  very  evident  that  the  term  "invisible 
virus"  will  finall}-  be  discarded  in  favor  of  the  term  "filter- 
able virus,"  which,  in  classification,  will  be  used  hn-  some  time  t<> 
come.  It  is.  therefore,  essential  that  there  should  be  some  gen- 
eral uniform  method  to  follow  while  attempting  to  demonstrate 
the  presence  of  viruses  in  this  class. 

The  science  of  bacteriology  to-day  is  based  on  uniformity  of 
methods.  We  have  uniform  methods  for  the  preparation  of  cul- 
ture media,  uniform  methods  for  testing  and  identifying  micro- 
organisms, uniform  methods  of  water  analysis,  and  an  attempt  at 
a  uniform  method  of  classification.  Now  that  so  much  work  is 
being  done  on  diseases  due  to  unknown  organisms  belonging  to 
the  class  known  as  "filterable  viruses."  there  ought  to  be  some 
uniform  method  of  demonstrating  their  presence,  of  testing  the 
efficiency  of  the  candles,  and  expressing  or  recording  the  results. 
It  seems  to  be  agreed  by  all  authorities  that  some  sort  of  a  uni- 
form plan  of  procedure  should  be  followed,  and  we  have,  as  a 
result,  as  many  uniform  methods  as  there  are  articles  on  the 
subject.  One  authority  says  the  existence  of  an  invisible  micro- 
organism is  determined  as  follows:  "The  infectious  agent  must 
pass  through  a  bacteria-proof  filter,  which  is  free  from  imperfec- 
tions,  as   shown   bv  tests   with   visible   organisms  of   small   size. 
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Pressure  exceeding  one  atmosphere  should  not  be  employed  dur- 
ing filtration.  The  time  of  filtration  should  not  exceed  one  hour. 
The  filtrate  should  remain  free  from  all  visible  bacteria,  as  shown 
by  microscopic  examination  and  cultural  tests.  The  filtrate  should 
possess  the  specific  disease-producing  qualities  of  the  unfiltered 
material.  Animals  infected  with  the  filtrate  should  yield  material 
which,  after  filtration,  will  in  its  turn  possess  the  attributes  of  the 
original  unfiltered  material." 

Another  author  says :  "The  filtration  nuist  l)e  completed  with- 
in as  short  a  time  as  possible,  always  within  two  hours."  He  also 
says :  "The  pressure — positive  or  negative — used  in  filtration 
should  not  exceed  500  mm.  of  mercujy."  'Tn  order  to  lessen 
the  protein  content  of  the  fluid  to  be  filtered,  dilution  with  sterile 
water  or  salt  solution,  1 :40  to  1 :100,  is  desirable."  "The  integ- 
rity of  the  filter  and  the  freedom  of  the  filtrate  from  ordinary 
bacteria  should  always  be  determined.  Organisms,  like  B.  p\o- 
cyaneus,  are  sometimes  added  as  test-objects  to  the  fiuid  to  be 
filtered." 

An  English  translation  of  a  well-known  French  text-book 
(193 3^°)  gives  us  the  following:  "To  demonstrate  this  property 
— filterability — too  fine  a  filter  must  not  be  used."  It  also  adds : 
"The  filter  should  be  new  and  must  be  sterilized  before  use;  the 
process  of  filtration  should  occupy  not  more  than  about  two 
hours;  the  j^ressure  applied,  whether  by  compression  or  asjjira- 
tion,  should  lie  as  small  as  possible  (in  llie  former  case,  sav,  ilie 
pressure  prtjduced  b}-  an  india-rulil)er  s\  ringe,  and  in  the  latter 
that  equivalent  to  50  to  ."ioo  mm.  of  mercury)." 

The  author  realizes  tlie  (lifliculties,  at  present,  of  prescril)ing 
exact  rules  for  determining  {he  lilterabilitx'  of  an\-  known  or  un- 
known microorganism.  Ik'  bflie\es,  however,  that  the  lime  is 
ripe"  for  the  attempt,  at  least,  of  working  out  some  uniform 
method  of  carrying  on  filtration  experiments,  and  that  this  society 
is  the  logical  body  to  formulate  such  a  plan  of  procedure. 
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THE     PINEAL      GLAND      IN      RELATION     TO 

SOMATIC,  SEXUAL  AND  MENTAL 

DEVELOPMENT. 

SECOND  PAPER. 

Carey  Pratt  McCord,  Detroit. 

Current  descriptions  of  the  pineal  g-land  attribute  to  this 
organ  the  function  of  producing  a  secretion  which  inhibits  growth 
of  body  and  restrains  mental  and  sexual  development  from  ex- 
ceeding the  rate  looked  on  as  normal  for  jn-eadult  life.  This 
inference  arises  from  the  occasional  distinctive  precocity  of  de- 
velopment following  invasion  of  the  pineal  gland  by  neoplasms. 
It  is  assumed  that  such  neoplasms  destroy  the  gland,  and  that  any 
resulting  metabolic  disturbances  occur  from  the  deprivation  of 
the  body  of  the  pineal's  elaborated  substances. 

From  a  reactionary  point  of  view,  the  groundwork  for  such  a 
theory  is  both  meager  and  unstable.  From  sixty-five  to  seventy 
authentic  cases  of  pineal  tumors  have  come  under  observation. 
These  have  been  distributed  over  more  than  a  century.  Copies  of 
the  original  descriptions  are  rarely  readily  accessible.  By  reason 
of  faulty  translations  and  inaccuracies  in  cjuotations,  some  de- 
scriptions of  pineal  gland  syndromes  have  come  to  resemble  clas- 
sical myths.  Of  the  sixty-five  to  seventy  cases,  only  about  10  per 
cent  present  those  striking  effects  characterized  as  the  "precocious 
macrogenitosomatic  pineal  syndrome."  The  instances  of  greatest 
metabolic  disturbances  have  occurred  in  persons  below  14  years 
of  age.  Of  the  total  number  of  cases,  sixteen  were  recognized 
before  the  age  of  14  was  attained — twelve  boys  and  four  girls. 
The  syndrome  has  appeared  in  more  striking  form  in  boys  than 
in  girls,  but  the  ironclad  statement  that  the  syndrome  is  confined 
to  males  is  probably  unwarranted.  Marburg's  case  in  a  girl  of  9 
presents  metabolic  alterations  equally  as  striking  as  those  in  boys 
cited  as  types  of  the  pineal  syndrome.  It  is  noteworthy  that  the 
pineal  syndrome  has  occurred  only  in  such  cases  of  pineal  tumors 
as  have  led  to  an  obstructive  hydrocephalus  and  thus,  of  neces- 
sity, to  secondary  hypophysial  disturbances  (Cushing). 
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In  the  remainder  of  the  total  sixty-five  to  seventy  pineal  cases, 
there  appear  various  departures  from  the  established  syndrome. 
The  greater  number,  whether  adults  or  children  of  either  sex, 
manifest  no  metabolic  disturbances  attributable  to  pineal  func- 
tional perversion.  The  nicety  of  the  theory  that  only  in  child- 
hood and  only  in  boys  does  this  syndrome  appear,  is  apparently 
jeopardized  by  the  occurrence  of  pineal  tumors  with  adiposity  in 
adults  of  both  sexes,  with  adiposity  and  infantilism  in  both  sexes, 
and  with  cachexia.  In  part,  these  deviations  from  anticipated 
findings  are  due  to  secondary  involvement  of  others  of  the  endo- 
crinous system,  notably  the  hypophysis.  The  interrelation  with 
others  of  the  glandular  system  has  been  emphasized  by  Marburg, 
Frankl  Hochwart  and  others,  but  in  some  instances  the  necropsy 
demonstration  of  a  pineal  tumor  led  to  the  crediting  of  all  prior 
changes  to  pineal  dysfunction. 

The  available  histories  frequently  do  not  permit  a  restudying 
in  the  light  of  later  developments  in  our  knowledge  of  the  inter- 
relation of  the  several  glands.  When  this  is  possible,  many  of  the 
apparent  discrepancies  and  conflicts  are  rendered  more  nearly 
harmonious  through  evidence  of  involvement  of  other  glands, 
especially  the  hypophysis,  and  secondary  to  it  the  sex  organs. 
When,  however,  a  delineation  is  made  of  the  extent  of  these  sec- 
ondary influences  and  these  are  hypothetically  set  apart,  there 
still  remain  alterations  probably  attributable  only  to  primary 
pineal  dysfunction.  The  complete  syndrome  is  characterized  by 
(1)  overdevelopment  of  the  sex  organs,  both  anatomic  and  func- 
tional; (2)  precocity  of  mental  development;  (o)  general  over- 
growth of  body  with  or  without  adijiosity — the  whole  picture 
being  one  of  early  maturity.  The  syndrome  is  rarely  complete. 
The  most  nearly  complete  cases  have  occurred  in  l)oys  below  or 
near  7  years  of  age.  It  is  at  this  age  rather  than  at  puberty  that 
the  gland  presents  its  greatest  histologic  evidence  of  a  l)eginning 
involution- 

A  second  pineal  syndrome  whose  essential  feature  is  cachexia 
has  been  described.  This  is  much  less  definitely  connected  with 
pineal  dysfunction,  and  has  been  more  cs])ecially  associated  witli 
the  occurrence  of  tumors  in  adult  life.  It  is  described  as  repre- 
senting apinealism. 

The  nature  i)f   tlic  pineal   sxndrome,  whether  it  be  the  out- 
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growth  of  hyperpinealism  or  hypopinealism,  or  whether  a  cHnical 
condition  corresponds  to  each  of  these  deviations  from  normal,  is 
not  estabhshed.  On  the  recognition  of  a  specific  pineal  syndrome 
(or  syndromes),  efforts  were  made  to  establish  its  cause  by  re- 
producing the  condition  in  animals  through  the  experimental  re- 
moval of  the  gland.  The  gland's  extirpation  is  difficult,  but  has 
been  successfully  performed  in  both  young  and  adult  animals. 
The  results  are  rendered  less  authoritative  by  the  vitiating  effects 
of  the  trauma  necessary  in  the  gland's  removal.  Pinealectomy 
determined  no  changes  that  might  be  associated  with  pineal  func- 
tions as  observed  by  the  majority  of  investigators.  Foa  and 
Sarteschi,  respectively,  report  that,  of  the  animals  which  survived 
the  operative  procedures,  some  young  males  evinced  certain  fea- 
tures of  the  pineal  syndromes.  The  similarity  on  comparison  with 
clinical  cases  is  remote. 

The  precocious  macrogenitosomatic  syndrome  is  usually 
ascribed  to  hypopinealism.  The  theory  suggested  above  as  cur- 
rent assumes  that  pineal  lesions  are  destructive,  and  that  con- 
comitant metabolic  disturbances  arise  from  the  lack  of  pineal 
secretion.  To  the  contrary,  running  through  the  publication  of  a 
number  of  observers  are  to  be  noted  suggestions  that  pineal  neo- 
plasms retain  some  of  the  functional  characteristics  of  normal 
pineal  cells,  and  that  the  pineal  syndrome  is  due  to  increased 
rather  than  decreased  function  of  the  gland.  The  similarity  of 
pineal  tumor  cells  to  normal  pineal  cells  has  been  pointed  out  by 
Howell.^  The  retention  of  function  in  neoplasms  in  other  glands 
is  not  infrequent;  tumors  in  the  hypophysis  have  in  a  numl^er  of 
cases  occasioned  acromegaly,  a  hyperpituitarism;  tumors  of  the 
thyroid  and  metastases  from  thyroid  tumors  may  secrete  typical 
thyroid  colloid ;  suprarenal  gland  neoplasms  yield  the  active  prin- 
ciple of  the  normal  suprarenal ;  bile  is  secreted  by  certain  liver 
tumors,  whether  they  be  located  in  the  liver  or  metastasized  to 
other  portions  of  the  body.  The  inference  from  such  instances 
is  that  the  cells  of  the  neoplasm  originating  in  an  organ  may, 
under  certain  conditions,  retain  some  of  the  functional  attributes 
of  the  normal  cells  of  that  organ.  That  pineal  tumors  may  lead 
to  an  active  constructive  stimulating  influence   (hyperpinealism) 


1.  Howell,  Hinds:    Proc.  Roy.  Soc.  Med.  (Neurolog.   Sec),  1910, 
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is  suggested  in  publications  by  Alarburg,-  Polavani,^  Oestreich 
and  Slawyk"*  and  Askanazy.^  However,  the  evidence  used  by 
Marburg  may  readily  be  turned  to  support  the  idea  of  hypo- 
physial involvement  in  his  case.  Oestreich  and  Slawyk  regard  the 
early  sexual  maturity  as  hyperpinealism  analogous  to  acromegaly 
from  hyperpituitarism.  ^Vskanazy  suggests  that  teratomas  may 
be  regarded  as  "false  conceptions,"  in  which  one  might  expect, 
primarily  at  least,  an  increase  in  the  pineal  secreting  functions 
(compare  Bailey  and  Jelliffe).  It  is  noteworthy  that  the  best- 
defined  cases  of  pineal  syndromes  regularly  occur  from  pathologic 
conditions  invading  the  actual  tissue  of  the  gland,  rather  than 
from  simple  cysts  and  from  adjacent  tumors  involving  the  pineal 
only  by  compression. 

In  this  rather  uncertain  situation,  it  is  held  that,  in  case  uni- 
form and  consistent  manifestations  followed  the  experimental 
administration  of  pineal  gland  tissue,  and  these  manifestations 
stood  in  some  qualitative  relation  to  evidence  as  to  function  de- 
rived from  other  sources,  such  experiments,  rigidly  controlled, 
would  be  acceptable  as  bearing  on  the  functions  of  the  gland.  Ac- 
cordingly, such  experiments  have  been  ])erformed.  The  results 
have  been  indicated  in  part  in  a  preliminary  report.'^  A  report 
of  results  from  a  continuation  of  this  earlier  work  constitutes 
the  remainder  of  this  paper. 

KXPKKI  MENTAL    DATA. 

Feeding  experiments  with  small  animals,  in  which  the  results 
are  measured  in  such  terms  as  weight  difiercnces  and  body  dis- 
proportions, are  so  vitiated  by  trivial  dilTerences  in  the  living 
conditions  of  the  experimental  and  control  animals  tliat  any  de- 
ductions should  be  made  most  guardedly.  The  findings  from  a 
single  series  of  feeding  experiments  might  easily  be  misinter- 
preted because  of  some  deleterious  influence  of  obscure  origin. 
When,  however,  the  investigation  includes  a  number  of  series  of 
animals,  and  the  different  series  are  maintained  under  \aried  ex- 
perimental  conditions,  no  accidental   intluencc   would   constantly 


2.  Marlnirg:     Wicn.  nicd.  Wchnsclir.,  lOOS,  iviii,  2017. 

3.  Polavani:      Folia    Ncuro-Riologica,    191.3,    vii,    G.'j.'). 

4.  Oestrcicli   and   Slawylc:      Vircliows  Arcli.    f.   path.   Anat.,   1899.   clvii,    l";'). 
.1.   Askanazy:     Verhandl.  d.  deutscli.   patli.  Gcscllscli.,   1906,  p.   58. 

6.  McCord,  C.   P.:    The  Pineal  Gland  in   Relation  to  Somatic,  Sexual  and  Mental 
Development,   The  Journal  A.   M.  A..   Tnly   18,   1911,   p.   232. 
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be  exerted  on  a  single  phase  of  the  experimentation.  Any  devia- 
tions from  the  normal,  regularly  appearing  in  the  several  experi- 
mental groups,  may  be  attributed  to  the  influence  of  the  sub- 
stances employed  in  feeding. 

Because  of  this  facility  with  which  abstruse  errors  enter  into 
■  feeding  experiments,  the  preliminary  work,  which  included  results 
from  feeding  chicks,  guinea-pigs  and  puppies,  has  been  extended 
to  include  results  from  393  animals.  Variations  have  been  intro- 
duced, in  dosage,  in  methods  of  administration,  in  source  of 
material  used  (species  and  age  of  animals  supplying  glandular 
material)  and  in  age  of  test  animals.  Except  for  one  series  of 
experiments  on  the  influence  of  the  pineal  on  embryonic  develop- 
ment, guinea-pigs  have  been  exclusively  employed  as  test  animals. 

THE    INFLUENCE   OF   PINEAL   GLAND    ADMINISTRATION    AS    SEEN    IN 
WEIGHT    DIFFERENCES. 

(a)  Effect  of  feeding  the  pineal  substance  from  old  adult  cattle  to 
young  animals. 

Series  A  (forty-eight  young  pigs,  aged  2  weeks,  an  equal  number  of 
males  and  females,  sexes  maintained  apart)  was  equally  divided  into  con- 
trol and  experimental  lots.  To  the  experimental  lot,  10  mg.  of  pineal  tissue 
from  adult  cattle  was  daily  administered  by  mouth.  The  controls  were 
similarly  given  a  corresponding  amount  of  inert  material.  This  was  con- 
tinued ten  weeks  with  weekly  weighings.  Since  to  the  pineal  are  attributed 
functions  confined  to  preadult  life,  it  might  be  anticipated  that  feeding 
with  mature  glandular  material  would  cause  no  change.  On  the  other 
hand,  the  histologic  picture  of  the  adult  pineal  indicates  the  persistence  of 
some  glandular  elements  throughout  Ufe.  The  two  lots  of  animals  under 
observation  as  to  this  point  ran  essentially  parallel  weights.  At  the  end 
of  the  ten  weeks,  the  experimental  animals  had  gained  on  an  average  of 
130.5  per  cent.,  while  the  controls  gained  136.5  per  cent. 

As  a  check  on  Series  A,  Series  G  was  similarly  carried  out  with  re- 
sults as  indicated  in  Table  1. 

(b)  The  effect  of  administering  veal  pineal  glands  to  old  experi- 
mental animals. 

The  counterpart  of  the  foregoing  experiments  was  also  undertaken. 
All  earlier  experiments  in  which  the  work  was  begun  with  young  animals, 
but  continued  to  the  time  of  adult  life,  contribute  data  to  this  present 
phase  of  inquiry.  "Whenever  it  has  been  possible  to  induce  a  rapid  boclj^ 
growth  in  immature  animals,  it  has  never  been  possible  to  continue  this 
excessive  growth  above  normal  adult  size.  As  the  animals  approach  adult 
size,  the  pineal  feeding  is  less  effective,  and  after  full  maturity  is  reached, 
is  without  effect.    There  has,  at  no  time,  been  a  tendency  toward  gigantism. 
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Male  guinea-pigs  are  sexually  active  before  4  months,  and  at  6  months 
are  considered  mature  adults.  However,  these  bucks  subsequently  slowly 
increase  in  size  for  several  months  before  attaining  their  maximum  weight. 
Series  F  (all  males)  was  directed  toward  this  period  of  growth.  The  ani- 
mals were  picked  at  6  months  of  age,  fed  veal  pineal  tissue,  and  controlled 
as  in  other  reported  series.  The  feeding  was  maintained  for  four  weeks, 
but  weighings  were  continued  for  eight  weeks.  In  this  period  the  average 
experimental  buck  gained  167.6  gm.,  while  the  average  control  gained 
121.4  gm. 

TABLE    1.— RESULTS    OF    FEEDING    ADULT    PINEAL    GLAND 
TO    YOUNG    MALE    GUINEA-PIGS-  (Series    G) 


Control,  12  Pigs 
Average  Initial  Weight,  197.6 
Age,  2  weeks 


Pineal,  12  Pigs 
Average  Initial  Weight,  199.: 
Age,  2  weeks 


Aver.  Wt., 

Gain, 

Aver.  Wt., 

Gain, 

Weeks 

Gm. 

Gm. 

Weeks 

Gm. 

Gm. 

1 

233.4 

35.8 

1 

228.1 

28.3 

2 

264.4 

31.0 

2 

255.1 

27.0 

3 

294.7 

30.3 

3 

277.0 

21.9 

4 

323.0 

28.3 

4 

307.1 

30.1 

5* 

349.1 

26.1 

5* 

334.3 

27.2 

6 

385.2 

36.1 

6 

365.5 

31.2 

7 

431.6 

46.4 

7 

403.6 

38.1 

8 

444.0 

12.4 

8 

425.3 

21.7 

Average  weight  at  end 

3f 

Average  weight  at  en( 

1  of 

425.3  gm. 

Average  i 

Qitial  weight.. 

. .  197.6  gm. 

Average 

initial  weight 

. . . .  199.8  gm. 

Average  gain 246.4  gm. 

Gain  per  cent 124.7 


Average  gain 225.5  gm. 

Gain,  per  cent 112.7 


Feeding  discontinued. 


(c)  The  effect  of  administcnnu  pineal  ijlauds  from  youiuj  animals  to 
young  experimental  atiinials. 

The  greater  portion  of  the  data  of  the  original  paper  is  directed  to- 
ward this  phase.  Of  the  more  recent  work,  Scries  C,  D,  K  and  I'',  (here- 
inafter described.  Table  3)  contribute  data. 

Hypodermic  Injections  of  Pineal  Extracts:  Several  glandular  prin- 
ciples are  not  sufficiently  stable  to  survive  the  deleterious  action  of  the 
digestive  juices  and  the  liver,  and  thus  are  not  efficacious  when  adminis- 
tered orally.  Whatever  principles  there  may  be  in  the  pineal  gland  seem 
to  pass  through  the  digestive  processes  sufficiently  intact  to  induce  meta- 
bolic changes.  To  determine  the  comparative  effects  of  pineal  extracts 
administered  orally  and  hypodermically.  Series  D  (forty-eight  young  pigs, 
both  sexes)  was  aseptically  injected  triweekly  with  20  mg.  of  veal  pineal 
tissue  in  1  c.c.  of  water.  The  controls  were  injected  with  an  equal  quantity 
of  brain  tissue  similarly  prcifarcd.     A  comparison  of  results  from  I)  with 
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those  obtained  from  the  oral  administration  to  animals  of  the  same  age  is 
shown  in  Table  2. 

In  Series  E  and  E^,  another  variation  was  introduced  bj^  the  substitu- 
tion of  lamb  pineal  tissue  for  that  of  veal  and  cattle.  The  gland  in  lambs 
is  of  different  shape  from  that  found  in  cattle.  The  lamb  gland  is  round 
instead  of  oval,  the  melano  pigment  is  (when  present)  localized  in  the 
distal  organ.  The  Iamb  glands  weigh,  on  an  average,  100  mg.  The  method 
■of  preparation  of  this  tissue  was  the  same  as  that  earlier  described.  Such 
material  was  administered  to  the  animals  of  Series  E  in  10  mg.  amounts 
daily.  The  results  are  indicated  in  the  general  tabular  summary.  To  E2, 
100  mg.  of  the  same  tissue  was  administered.  This  larger  dose  was  evi- 
dently not  well  borne  by  the  alimentary  tract,  for,  during  the  eleven  weeks 
of  feeding,  there  were  irregular  periods  of  distinct  loss  of  weight.  Ulti- 
mately, however,  an  excess  of  40.9  per  cent,  was  determined  as  the  gain 
of  pineal  fed  over  control  animals. 

TABTE  2.-COMPARISON  OF  RESULTS   OBTAINED  FROM 

ORAL  AD.VIINISTRATION  OF  VEAL  PINEAL  GLAND 

WITH  THOSE  FROM  HYPODERMIC 

ADMINISTRATION 


Oral 

Hypodermic 

Weeks 

Gain 

Per 

Cent., 

Control 

Gain 

Per 

Cent., 

Pineal 

Per 
Cent. 
Differ- 
ence 

Weeks 

Gain 

Per 

Cent., 

Control 

Gain 

Per 

Cent., 

Pineal 

Per 

Cent. 
Differ- 
ence 

2 
4 
6 

9.3 

24.7 
32. 

10.9 
32.5 
49.3 

1.6 

7.8 
17.3 

2 
4 
6 

17.2 
30.4 

36 

45 
56 

18.8 
14.6 
19.8 

(d)  Difference  in  effect  of  pineal  administration  on  ajiinials  of  dif- 
ferent sex. 

The  pineal  clinical  syndrome  has  been  best  established  in  males.  In 
extirpation  experiments,  only  in  males  have  metabolic  disturbances  been 
described.  Because  of  this  apparent  predilection  for  males,  the  results  of 
feeding  have  been  analyzed  for  data  as  to  the  relative  responsiveness  of 
the  two  sexes.  Series  E  and  a  part  of  B  have  been  analyzed.  Early  it 
was  obvious  that  both  males  and  females  responded  to  pineal  stimulation. 
It  was  anticipated  that  the  males  would  make  greater  gains  than  females 
in  both  the  control  and  experimental  lots.  Computations  have  been  based 
on  gains  of  experimental  males  over  control  males  in  comparison  with 
gains  of  experimental  females  over  control  females.  On  such  a  basis, 
two-thirds  of  the  excess  gains  are  made  by  male  animals.  This  was  ob- 
served in  Series  E,  in  which  the  total  period  determined  a  general  excess 
of  19.3  per  cent,  in  favor  of  experimental  animals.  Analysis  of  this  gain 
by  sex  indicates  a  25.8  per  cent,  gain  for  the  males,  and  for  the  females, 
12.7  per  cent.    Details  of  the  analysis  of  Series  B  are  given  in  Table  4. 


444 

(e)    Summary  and  comment  on  zi'ciglit  differences. 

The  data  accruing  from  two  years  of  feeding  experiments  with  pineal 
substance  are  sufficienth'  extensive  to  free  the  results  of  accidental  vitiating 
factors.  Averages  of  a  nvmiber  of  experimental  series  aggregating  nearly 
400  animals  would  indicate  that  joung  animals  to  which  had  been  adminis- 
tered pineal  tissue  developed  at  a  rate  in  excess  of  normal  controls. 

The  most  pronounced  results  arose  from  the  feeding  of  young  ani- 
mals with  material  derived  from  young  animals. 

TABLE  3.— PERCENTAL  GAINS  OF  VARIOUS   SERIES  DURING 
SIX  WEEKS'  GROWTH 


Series 

Second  Week 

Fourth  Week 

Sixth  Week 

Control 

Pineal 

Control    1     Pineal 

Control 

Pineal 

B 

9.3 

10.9 

24.7 

32.5 

32.0 

49.3 

C 

26.3 

26.6 

45.3 

47.6 

71.5 

83.1 

D 

17.2 

36.0 

30.4 

45.0 

36.2 

56.0 

E 

21.2 

24.6 

45.9 

50.6 

59.3 

78.4 

E2 

27.7 

22.6 

47.0 

53.3 

68.7 

82.4 

Although  some  histologic  evidence  exists  indicating  the  glandular  na- 
ture of  the  pineal  in  mature  adult  life,  such  material,  when  fed  to  young 
animals,  did  not  bring  aljout  the  changes  observed  in  feeding  with  younger 
pineal  material. 

At  no  time  has  gigantism  been  produced.  As  adult  life  is  approached, 
pineal  feeding  is  less  effective. 

The  excess  growth  of  young  animals  under  pineal  feeding  is  grossly 
symmetrical.  No  disproportion  has  been  observed  except  a  possible  hyper- 
trophy of  the  tests  noted  in  some  animals.  In  microscopic  sections,  such 
testes  are  seen  to  be  made  up  of  larger  and  more  mature  tubules  than  in 
controls  of  the  same  age,  but  with  no  increase  in  the  interstitial  tissue. 

Both  males  and  females  are  affected  by  pineal  administration,  but  the 
gains  (in  relation  to  respective  controls)  have  been  greater  for  the  males 
than  for  females. 


TIIF.  INFLUENCE  OF  PINEAL  FEEDING  ON   SEXUAL  MATUKn  V. 

Of  any  several  groups  of  premature  guinea-pigs  maintained  under 
normal  conditions,  it  is  assumed  that  indixiduals  will  attain  to  sexual  ma- 
turity near  the  same  time  and  will  give  birth  to  young  at  about  the  same 
subsequent  time.  In  case  of  a  regularly  recurring  marked  diiference  in  time 
of  birth  of  first  young  in  one  phase  of  an  experimental  lot  of  animals,  it 
is  rational  to  associate  this  phenomenon  with  different  times  of  attaining 
to  maturity.  On  such  a  basis  it  has  been  noted  in  all  groups  of  animals 
which  were  allowed  to  breed  that  the  pineal-fed  mothers  gave  birth  to 
young  earlier  than  the  controls.  One  series  including  forty-five  animals 
was  carcfuil\-  conducted  witli  a  view  to  any  data  bearing  on  the  matter  in 
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question.  The  two  sexes  were  kept  together  from  birth.  The  feeding 
with  veal  pineal  tissue  was  continued  for  fourteen  weeks.  During  this 
time  the  pineal-fed  attained  to  a  size  2>2  per  cent,  larger  than  their  con- 
trols of  the  same  ages.  The  female  farthest  advanced  in  pregnancy  among 
the  pineal-fed  animals  aborted,  so  that  the  date  of  birth  of  first  young  was 
not  determined.  The  first  normal  birth  occurred  July  3  in  the  experimental 
group.  Others  of  the  same  group  followred  until  over  half  the  females 
had  given  birth  to  young.  Then  three  weeks  and  two  days  later,  July  26, 
the  first  control  pig  was  born.  The  progeny  in  all  instances  were  like  any 
other  pigs.  After  all  pigs  were  born  in  both  groups  and  after  an  interval 
of  several  weeks,  the  same  females  were  placed  with  normal  bucks  to 
detect  a  possible  diflference  in  the  second  pregnancy.  No  such  difference 
was  detectable. 

TABLE    4.— ANALYSIS    OF    GAINS    BY    SEX    (Series    B) 


Control,  2  Weeks  Old 

Pineal,  2  Weeks  Old 

Weeks 

Males 

Females 

Males 

Females 

Aver., 

Gain, 

Aver., 

Gain, 

Aver., 

Gain, 

Aver.,  !  Gain, 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

200.9 

205.9 

204.5 

208.4 

1 

200.0 

—0.9 

192.0 

-13.9 

203.2 

—1.3 

211.9 

3.5 

2 

219.9 

19.9 

219.8 

27.8 

249.0 

45.8 

224.9 

13.0 

3 

251.5 

31.6 

224.4 

4.6 

284.1 

35.1 

242.3 

17.4 

4 

277.7 

26.2 

250.1 

25.7 

309.9 

25.8 

259.1 

16.8 

5 

295.5 

17.8 

266.2 

16.1 

331.8 

21.9 

277.4 

18.3 

6 

296.7 

1.2 

262.7 

-3.5 

342.1 

10.3 

282.8 

5.4 

7 

326.2 

29.5 

288.6 

25.9 

373.3 

31.2 

305.2 

22.4 

8 

345.3 

19.1 

305.5 

16.9 

401.5 

28.2 

325.2 

20.0 

9 

360.9 

15.6 

314.0 

8.5 

409.8 

8.3 

326.1 

0.9 

10 

402.2 

41.3 

349.4 

35.4 

452.2 

42.4 

371.4 

45.3 

11 

417.5 

15.3 

367.8 

18.4 

479.0 

26.8 

387.4 

16.0 

12 

427.4 

9.9 

379.7 

11.9 

482.8 

3.8 

402.5 

15.1 

13 

433.3 

5.9 

383.4 

3.7 

488.5 

5.7 

421.6 

19.1 

14 

458.1 

24.8 

413.9 

30.5 

522.4 

33.9 

444.3 

22.7 

Last  weight... 
Initial  weight. 


Average  gain. 
Gain  per  cent. 


Males 


458.1  gm. 
200.9  gm. 


257.2  gm. 
128.0 


Females 


Males 


417.9  gm. 
205.9  gm. 


212.0  gm. 
103.0 


522.4  gm. 

204.5  gm. 


317.9  gm. 
155.4 


Females 


444.3  gm. 

208.4  gm. 


235.9  gm. 
113.2 


Excess  pineal  males  over  control  males 

Excess  pineal  females  over  control  females. 


27.4  per  cent. 
10.2  per  cent. 


GENERAL  SUMMARY. 


From  the  foregoing  experiments,  evidence  of  the  precocity  of 
development  usually  attributed  to  pineal  deficiency  (hypopineal- 
ism)  has  been  obtained  in  animals  by  supplying  an  increased 
amount  of  pineal  substance  by  feeding  or  injecting  pineal  prepa- 
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rations.  Such  administration  of  pineal  substances  led  to  a  more 
rapid  groAvth  of  body  than  normal,  and  determined  an  early  sexual 
maturity.  The  excess  in  rate  of  growth  was  most  pronounced 
(-40.9  per  cent,  excess  in  eleven  weeks)  in  young  animals  fed  with 
pineal  tissue  obtained  from  young  animals.  No  tendency  to  gigan- 
tism has  followed  pineal  administration-  After  maximum  size 
was  attained,  pineal  administration  appeared  to  be  ineffective. 
Both  males  and  females  respond  to  the  influence  of  pineal  sub- 
stances in  rate  of  growth,  but  the  response  has  been  more  defi- 
nitelv  manifested  in  males. 
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THE    CORRECT    NAME    FOR    THE    HEMLOCK 
SPRUCE.* 

Oliver  A.  Farwrll. 

(From   the  Research   Department,    Parke,    Davis  &   Co..   Detroit,    Mich.,   U.    S.   A.) 

A  casual  perusal  of  the  local  floras  covering  eastern  North 
America  shows  that  the  white  spruce  passes  under  the  name  of 
Picea  canadensis  (Mill.)  BSP.  and  the  hemlock  spruce,  of  Tsitga 
canadensis  (L.)  Carr.  Now.  although  Britton,  Stearns,  and 
Poggenberg  quote  Miller  as  the  original  author  of  the  specific 
name  canadensis  of  the  white  spruce,  it  becomes  very  evident 
through  a  perusal  of  ^Miller's  rlescription  that  his  specific  name  is 
derived  from  the  Linnaean  Piuiis  canadensis  and,  tlierefore,  that 
the  proper  citation  (under  article  41  of  the  Menna  rules)  should 
include  the  name  of  Linnaeus,  in  parentheses,  as  the  original 
author,  instead  of  tliat  of  Miller.  Here  is,  then,  the  anomalous 
position  of  two  distinct  species  bearing  the  same  specific  name  and 
both  being  derived  from  the  same  author,  publication,  and  de- 
scription, a  condition  contrary  to  all  laws  of  botanical  nomencla- 
ture, which  provide  that  the  specific  name  can  be  maintained  for 
only  one  element  of  an  aggregate  when  that  aggregate  is  segre- 
gated. It  remains,  therefore,  to  determine  which  one  of  these 
two  species  shall  retain  the  specific  name  canadeiisis.  The  first 
step  is  to  determine  if  possible,  what  the  Linnaean  type  of  Finns 
canadensis  may  be ;  if  that  can  be  determined,  the  rest  willl  be 
easy,  for  the  type  element  of  an  aggregate  will  retain  the  specific 
name  upon  segregation. 

The  description  of  Finns  canadensis  in  the  2d  edition  of  the 
Species  Plantarum,  1763,  on  page  1421,  is  as  follows: 
10.  PINUS    foliis    solitariis    linearibus    obtusiusculis    canadensis 

submembranaceis. 
Abies  foliis  solitariis  confertis  obtusis  memlM-a- 

naceis.     Gron.  virg.  191.* 
x\bies    foliis    piceae   brevioribus,    conis    parvis 

biuncialibus  laxis.    Mill.  diet.  t.  1. 

Habitat  in  America  septentrionali. 

'Contributions  to  the  Botany  of  Michigan,  No.  10.  Read  at  the  St.  Louis  meet- 
ing of   the    Botanists   of   the   Central   States,   October   17,    1914. 
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As  there  is  no  specific  mention  of  a  tNpe  we  iiiay  arrive  at  one 
by  considering  (1  )  the  lierlxariuni  sjiecimens,  {2)  the  description, 
(3)  the  synonyms,  and  (4)  the  specific  name  and  habitat.  Piiiiis 
canadoisis  is  represented  in  the  Linnaean  Herbarium,  but  ^Ir. 
1).  D.  Jackson,  in  liis  Index  to  the  Linnaean  Herbarium,  shows 
that  the  s])ecimen  was  not  received  until  later  than  K()7.  several 
years  after  the  publication  of  the  species,  and  that  it  is  not  authen- 
ticated by  J/innaeus ;  it  may  therefore  l)e  disrep^arded  as  not  bear- 
in_<^  upon  the  point  in  question. 

The  descriptive  phrase  of  Linnaeus  is  not  distinctive  and  can 
not  limit  his  species  to  any  one  form;  he  took  no  consideration 
of  tlie  cones  whatever;  he  described  the  leaves  as  solitary,  linear, 
somewhat  obtuse,  and  submembranaceous.  characters  that  appl}- 
to  the  leaves  of  a  number  of  species  of  the  solitary-leaved  .Vbie- 
teae  and  therefore  can  not  be  considered  as  specific  in  character. 
The  first  s\nonym  cited  is  that  of  Gronovius.  Gronovius'  species 
was  published  as  follows  on  ])age  3  91  of  the  1st  edition  of  the 
Flora  Virginica,  part  2,  IT-L! : 

Abies  foliis  solitariis  confcrfis  obtitsiis  iiiciiihraitaceis. 

Abies  minor  pectinatis  foliis  Virginiana  conis  ])arvis.  subro- 
tundis.    Plnkn.  Aim.  p.  '1  i.  131  Fig.  1 

Abies  minor  Taxifoliis,  conis  ])arvis  sultrotundis,  deorusm 
spectantibus.     Clayton  N.  ~)\] 

j-'olia  linearis,  plana,  t-cuuissiina.  carinata.  ohtnsa.  confcrlini 
nataui  solitaria.  Coiii  nuu/nitiiclinc  fraijac.  ovati.  acnininati. 
s(/iiantl.s  niinicrosis  plains  suhrotnnilis  ohtnslssiinis. 

In  this  connection  it  ma\-  pro])erl\-  be  remarked  that  the  ])lant 
of  j'lukenet,  which  is  presunnltiy  the  t\pc  of  his  figure  I,  ])latc 
121,  is  ])reserved  in  the  Herb-  Sloane.  volume  !•'>.  folio  L  and  is 
the  hemlock  spruce,  generally  known  as  Tsni/a  canadrnsis  Garr. ; 
also  that  the  plant  of  Clayton,  No.  .")!';,  u])on  which  ( Ironovius 
based  his  s])ecies.  is  i)reserved  at  the  l'>ritish  .Musemn  and  is  the 
same  thing. 

Jlerr  wc  ha\e  not  onl\-  a  very  accurate  descri])tion  of  the 
leaves  and  cones  but  herbarium  specimens  and  a  ])ublished  ligure 
to  sup])lement  tlie  descrii)tions.  all  of  wlfii-h,  taken  together,  accu- 
rately limit  the  >pecies  defined  to  the  hemlock  spruce  commonly 
known  as  'J'snf/a  ranadrnsis  Garr.  A])])arcntly  this  should  be 
definite  enough  to  lix  the  status  of  J'inus  ca)iadcnsis  L.      lUU  let 
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us  go  a  little  deeper  into  the  question  before  taking  u})  the  next 
synonym.  If  -c<'c  take  the  first  synonym  rniinieratcd  under  a 
sf^eeies  as  the  type  of  that  speeies.  In  ease  no  tyfe  is  sfeeifieally 
named,  then  Finns  eanadensis  L.  becomes  a  pure  synonym  of 
Piniis  balsamea  L..  for  the  hrst  synonym  cited  under  both  s[)ecies 
is  the  same  Gronovian  species,  wliicli  is  the  hemlock  spruce !  Let 
us,  thereforre,  investigate  the  Pinus  baisamea  of  Linnaeus,  ])ub- 
lished  on  page  1002  of  the  1st  edition  of  the  Species  Plantarum  in 
175B,  as  follows : 

Balsamea.     9.   PINLS    foliis    solitariis    subcmarginatis :    sul)tus 
duplici  ])unctata. 
Abies  foliis  solitariis  confertis  obtusis  meml)rana- 

ceis.    Gron.T'irfi.  191.* 
Abies   minor,   ])ectinatis    foliis,    virginianna,   conis 
l)arvis  subrotundis.     Pink.   aim.    '!   t.    121.  /.    1. 
Raj.  dendr-  s. 
Habitat  in  Virginia,  Canada. 

Habitus    anteccdcntis    \Pinus    Pieea].    sed    Folia 
latiora,  obtusiora,  itfrinque  per  ramos  peetiimtim 
dif/esta.  at  duplici  serie,  superiore  se.   breviore. 
sitbfus  sunt  picta   linea   duplici  glaitea:  singula 
e.v  8   ordinibus  longitudinalibus  punetorum    al- 
borum.    Aptyi  foliorum  saepe  bifidus. 
A  careful  insjiection  of  the  above  shows  that  it  is  an  aggregate 
and  composed  of  such  divergent  species  as  the  balsam  firs  with 
erect  cones  and  the  hemlock  s])ruce  with  hanging  cones.    To  which 
element,  then,  under  the  rules  of  botanical  nomenclature,  does 
the  name  Pinus  balsamea  L.  belong?    There  is  unfortunately  no 
rule  covering  this  ])oint  in  the  Vienna  rules  nor,  so   far  as  the 
writer  is  aware,  in  any  other  code.    There  are  no  generic  descri]:»- 
tions  in  the  Species  Plantarum  and  where  there  are  specific  diag- 
noses, these,  from  the  modern  point  of  view,  are  drawn  so  loosely 
in  many  cases  that  they  are  of  little  diagnostic  value.     Further- 
more, the  Species  Plantarum  is  not  considered  to  be  a  descriptive 
work  but  a  mere  application  of  the  binomial  system  to  the  then 
known  species — those  that  already  had  been  published  under  the 
polynomial    system   Ijy    various    older   authors — and    the    species 
therein  enumerated   are  considered   to   be   based   ui)on   citations 
rather  than  upon  the  descriptive  phrases.     Should  then  the  most 
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emphasis  be  placed  upon  the  descrij)tion  or  upon  the  citations? 
This  is  an  important  principle  upon  which  no  agreement  has  been 
reached ;  it  ought  to  be  definitely  settled  by  a  botanical  congress, 
since  very  often,  as  in  the  present  instance,  widely  different  re- 
sults may  be  obtained  by  different  atithors  following  out  the  dif- 
ferent methods  of  treatment.  St)me  authors  prefer  to  adopt  the 
descriptive  matter  as  their  guide,  others  the  synonyms  cited  ;  so 
that  we  have  such  expressions  as  SoJichiis  alpiuiis  L.,  as  to 
character ;  or.  as  to  the  synonymy ;  or.  as  to  the  habitat,  as  the 
case  may  be.  In  the  present  instance,  and  it  might  be  said  in  all 
instances  of  the  kind,  the  best  wa}-  is  to  let  the  internal  evidence 
decide,  adopting  the  name  for  that  element  which  receives  the  pre- 
ponderant weight  of  evidence.  //  citatiojis  arc  roiisiclcrcd  to 
carry  the  greatest  iceigjjt.  for  the  Species  Plantarum  is  par  excel- 
lence the  work  in  which  the  binomial  system  is  applied  to  citations, 
then  the  name  Pinits  balsamea  T..  belongs  to  the  hemlock  spruce, 
for  all  the  citations  under  that  name  are  of  this  species.  The 
Linnaean  herbarium  contains  no  specimen  which  can  be  desig- 
nated as  the  type,  since  it  contained  no  specimen  of  the  species  at 
the  time  of  its  publication.  Let  us  now  look  at  the  descriptive 
matter — the  diagnostic  phrase  and  tlie  note  under  Habitus.  There 
is  absolutely  nothing  in  the  descriptive  matter  that  will  limit  it  to 
any  one  species  ;  the  cones  are  not  at  all  considered  :  the  characters 
ascribed  to  the  leaves  are  applicable  to  other  s])ecics  tlian  the  bal- 
sam fir;  in  other  words  they  are  of  a  grou])  or  groU])cs  of  a  higher 
orfler  than  that  of  a  s])c;cies,  i.e.,  an  aggregate,  ihe  same  m;iv  ])c 
said  of  the  habitat  given,  which  is  X'irginia  and  Canada  ;  the 
si)ecirK-  name  is  biilsamcii.  and  this  alone  is  indicali\-e  of  wiiat 
Linnaeus  ma_\-  ha\e  had  in  view  as  the  ty])e  of  liis  sjjccies.  As  a 
matter  of  fad,  the  I'iniis  balsainea  of  Linnaeus  is  so  broadly 
drawn  that  it  may  be  a]jproi)riately  considered  a  huge  pit  into 
which  all  the  spruces  and  firs  of  eastern  North  America  ma\  be 
conveniently  dropped  to  form  a  conglomerate  wliole.  .Xolwith- 
standing  the  fact  that  the  Si)ecies  Plantarum  is  ])riniarily  a  publi- 
cation founded  iiiion  the  woork  of  earlier  botanists  and  that  the 
binomials  therein  are  mostly  based  upon  and  apjilied  to  the  cita- 
tions enumerated  from  those  earlier  botanists,  we  may  be  justified, 
in  the  present  instance,  in  following  precedent  and  in  disregarding 
the  synonyms  cited  and  the  description  also,  allowing  ilie  name 
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to  represent  the  balsam  fir;  for  this  is  undoubtedly  the  interpreta- 
tion Linnaeus  intended  it  to  have  as  is  indicated  by  the  specific 
name. 

Having  excluded  the  hemlock  synonyms  from  consideration 
under  Pinits  balsaiiica  and  having  settled  the  status  of  that  species 
we  may  resume  consideration  of  Piiiiis  canadensis.  We  have 
already  shown  that  the  first  citation  refers  definitely  to  the  hem- 
lock spruce.  We  will  now  consider  the  ]\Iillerian  synonym  and 
endeavor  to  determine  its  status.  This  carries  us  back  to  the  ith 
edition  of  the  "Gardeners  Dictionary"  published  in  1 159  and  the 
"Figures"  published  in  1T(;0.  In  the  former  work,  Philip  Miller 
has  segregated  the  Linnaean  aggregate  and  described  four  species 
from  America  under  Abides  as  follows: 

3.  Arif.s    n:iiior,  ,  f'cctinatis    foliis,    Virguilana,    conis    parvis 

suhrotiindis.    Pliik.  Aim.     The  Virginian  Fir  Tree,  with 
small  roundish  Cones,  contiiioiily  called  Hemlock  Fir. 

4.  Abies  piccac  foliis  hrcvihns,  conis  minimus.     Rand.     The 

Pitch-leaved  Fir  Tree,  with  small  Cones,  commonly  called 

The  Nczvfounland  Black  Spruce  Fir. 
5-  Abies  picea-s  foliis  brevioribus,   conis  parvis  biuncialihiis 

laxis.     Rand.     The  shortest  Pitch-leaved  Fir  Tree  with 

loose  Cones,  commoidy  called  The  Newfoundland  White 

Spruce  Fir. 
6.  Abies   taxi  foliis,  odora.  Balsanii   Crileadensis.  Rail  Hist. 

App.  The  Balm  of  Gilead  Fir. 
Here  we  have,  so  far  as  the  writer  is  aware,  the  first  post- 
Linnaean  description  of  the  species  as  they  are  understood  at  the 
present  time.  Unfortunately,  Miller  had  not  at  that  time  accepted 
the  binomial  nomenclature  of  Linnaeus  and  consequently  his 
species  received  no  specific  appellations ;  his  work,  however,  can 
not  be  ignored  any  more  than  can  the  Species  Plantarum  itself. 
The  descriptions  and  the  notes  on  the  following  pages  as  to  the 
native  habitats,  habits,  etc.,  and  the  culture  of  the  various  plants 
in  England  leave  no  doubt  whatever  as  to  the  identity  of  the  spe- 
cies. No.  5  was  illustrated  in  the  following  year,  1760,  in  the 
"Figures,"  and  this  is  the  species  cited  by  Linnaeus  under  his 
Finns  canadensis.  I  have  not  seen  the  plate  published  by  Miller 
but,  considering  the  fact  thcit  he  had  a  very  clear  conception  of  the 
various  species  and  access  to  living  material  of  all,  I  doubt  not 
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hut  that  it  is  characteristic  of  thie  wiiite  spruce."^'  We  iiavc  no 
choice  but  to  consider  the  "Ah  edition  of  the  Gardeners  Dictionary- 
to  be  the  piibhcation  in  which  the  delimitation  or  segregation  of 
our  spruces  and  firs  began  and  to  be  guided  accordingly.  It  has 
become  very  clear  from  the  foregoing  that  the  Pi  mis  canadensis 
of  Linnaeus  is  an  aggregate  consisting  of  the  hemlock  s})ruce  and 
the  white  spruce.  The  habitat  gives  us  no  clue  as  to  whicli  may 
be  considered  the  type  but  the  specihc  name,  as  in  the  case  of 
Pi  nils  balsamca,  may.  The  white  spruce  is  most  characteristicallv 
a  Canadian  species,  while  the  hemlock  spruce  is  characteristicalh' 
American,  using  the  latter  term  as  equivalent  to  the  I'nited 
States  ;  hence  the  specific  name  indicates  the  white  spruce.  .\lso 
what  more  likely  than  that  Linnaeus  in  establishing  his  Pin  us 
canadensis  was  guided  more  by  the  recently  f^ublislied  but  sf^eci- 
fically  unnamed  i)late  of  3*liller.  than  l)y  the  old  description  of 
Gronovius?  We  must  also  consider  the  fact  that  the  Plukenetian 
species,  also  illustraled  and  fbe  true  hemlock  sf^nice.  leas  left 
under  I'inus  balsamca.  The  ver_\-  fact  that  the  lieiulock  spruce 
was  divided  l)etween  the  two  species  is  ])aram()unt  in  itself  to 
proof  positive  that  the  author  did  not  consider  it  the  type  of  either. 
A  careful  weighing  and  consideration  of  the  al)ove  problems  leads 
to  the  conclusion  that  the  Millerian  synonym,  not  the  (,'ronorian. 
is  the  type  of  Piuns  canadensis  L. 

To  sum  up:  Pinus  b'dsamea  L.  of  the  1st  ethtion  oi  the 
Species  I'lantarum  is  an  aggregate  \vhit-h  ma\-  l)e  considered  to 
include  (///  of  the  tirs.  si>rnce>.  and  lieniloi-ks. 

Miller,  in  ILMt,  segregated  the  Linnaean  aggregate,  recogniz- 
ing fotu"  species,  l)nl  did  not  name  tht'ni  nnder  the  binomial 
system. 

Linnaeus,  in  GC:!,  recognized,  in  i)art.  the  work  of  .Mihi'r  and 
estal)lishe(l  I'inus  canadensis,  on.  we  shall  cl.aini.  the  .Millerian 
species  (  Xo.  '))  hut  pi-ohably  intendecl  it  id  coiUain  all  species 
with  droopinfi  cones.  I  "n  fortunately  he  neglected  to  iemo\e  the 
Plukenetian  synonym  from  I'inus  bidsamcii  which,  \er\-  liiseK, 
was  intended  to  include  all  species  with  erect  cones.  |'"i\e  \ears 
afterward,  GiiS.  .Miller  pul>lished  the  Slli  clition  of  the  (  iarden- 
ers  Dictionary  and   in  this  work  he  not  only   ret-ognized   the    four 

•Sinci;  writiiiK  lliu  aliovt-  I  Ikivl  vcciivid  a  ciMinminiL-alioii  li.'m  M , ,  A.  (,r].|.. 
of  the  British  Muscuiii,  iiv  whicli  lie  infonn.s  iiii;  that  the  plate  of  Millir  ixfeniil  In  i^ 
considered  by  Mr,  A.  Uruce  Jackson,  an  authority  on  the  Conifir.u-,  in  In-  ihc  /'/,  r,; 
laiiadciisis    B.SP.,   thus  contirniinx   the   deduction.s  above   drawn. 
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species  of  the  Uh  edition,  but  the  binomial  system  also  and  con- 
sequently gave  specific  appellations  to  the  species. 

The  balm  of  Gilead  fir  or  balsam  fir  (species  Xo-  (J  of  the  Uh 
edition)  becomes  Abies  halsainca,  species  No.  3. 

The  white  spruce  fir  (species  No.  5  of  the  Uh  edition)  be- 
comes Abies  canadensis,  species  Xo.  -I. 

The  black  spruce  fir  (species  X'o.  4  of  the  Uh  edition)  be- 
comes Abies  uiariana,  species  Xo.  5. 

The  Hemlock  fir  (species  Xo.  ;5  of  the  Uh  edition)  l)ecomes 
Abies  ainericaiia.  species  Xo.  (J. 

Nos.  -i  and  (J  are  described  as  follows : 

-t.  Abies    (Canadensis)    foliis    linearibus    ol)tusiusculis    sul)- 
membranaceis-    The  Nezvfoundland  White  Spruce  Fir. 
Abies    foliis   piceae  brevioribus,   conis   i)arvis  biuncialibus 
laxis.  Rand. 

(i.  Abies  [Americana)   foliis  linearibus  o])tusiusculis  bifariam 
versis  conis  subrotinidis.     Tlie  Hemlock  Spruce  Fir. 

A  careful  comparison  of  the  descriptions  of  Abies  canadensis 
Mill,  and  Pinus  canadensis  L.  shows  them  to  be  identical  in  every- 
thing except  the  Gronovian  synonym  which  Miller  has  removed 
from  the  Linnaean  species  and  described  and  named  as  Abies 
americana.  Under  the  Vienna  Code,  Articles  4(5  and  47  govern  ; 
the  latter  provides  that  in  segregating  a  species,  the  specific  name 
is  retained  for  the  element  first  published;  and  the  former  pro- 
vides that  where  two  or  more  groups  are  of  the  same  date  the 
author  chooses  and  his  choice  cannot  subsequently  be  modified. 
The  conclusions  we  have  arrived  at  from  the  above  study  are : 

(1)  Linnaeus  published  Finns  balsamea  in  ]]')'■'>  and  made  it 
broad  enough  to  include  all  east  North  American  \l)ieteae  with 
single  leaves. 

(2)  Miller,  in  1^5!),  segregated  the  Linnaean  aggregate,  re- 
cognizing four  species. 

(3)  Linnaeus,  in  17G3,  retained  Pinus  balsa)nea  and  described 
Finns  canadensis  ( dividing  the  hemlock  spruce  and  placing  a  part 
under  each  so  that  it  can  not  be  considered  typical  of  either),  thus 
recognizing  only  two  of  Miller's  four  species  from  America. 

(4)  Miller,  in  1768,  reestablished  his  four  species,  and  gave 
them  specific  appellations  under  the  binomial  system  as  follows  : 
the  balsam  fir  or  Ijalm  of  (iilean  fir  became  Abies  balsamea;  the 
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white  spruce,  Abies  canadensis;  the  black  spruce,  Abies  uiariana; 
and  the  hemlock  spruce,  Abies  aniericana. 

Under  Articles  40,  47,  48,  -jO,  and  51  of  the  Vienna  Rules  this 
ch.oice  of  specific  names  by  INIiller  for  these  plants  can  not  be 
modified  and  the  proper  names  and  leading  synonyms  of  the 
species  are  as  follows  : 

Abies  balsamea  (L.)  ^lill.  Card.  Diet.  Ed.  8,  No.  3.    1768. 
Abies  taxifoliis,  odora,  Balsami  Gileadensis,  Raii  Hist.  App. 

Mill.  Gard.  Diet.  Ed.  7,  No.  G.    1759. 
Finns  balsamea  L.  Sp.  PI.  Ed.  1,  1002.     1753;  Ed.  2,  1421. 

17G3  (as  to  name  only). 
Picea  balsamea   Loudon,   Arb.    Brit.   4:   2339.  /.   2240-2242. 
1841. 
l^icEA  CANADENSIS  (L).  BSP.  Prel.  Cat.  N.  Y.  71.    1888. 

Abies  piceae  foliis  brevioribus,  conis  jiarvis  biuncialibus  laxis. 
Rand.      Mill.    ( ;ard.   Diet.   Ed.    7.   No.   5.     1759;   Figures, 

pi  I.    1 :('.(). 

Finns  canadensis  L.  Sp.  PI.  ¥A.  2,  1421.     17G3   (as  to  syno- 
nym of  Miller). 

Abies  canadensis  Mill  Card.  Diet.  Ed.  8,  No.  4.    17G8. 

Finns  alba  Ait.  Hort.  Kew.  3  :371.    1789. 

Abies  alba  Miclix.  Flor.  V.ov.  Amer.  2:207.   1803  (not  of  Mil- 
ler. Kii.S). 

Ficea  alba  Link,  Linnaea  15:519.     1841. 
VicEA  MARIANA  (Mill.)  BSP.  Prcl.  Cat.  N.  Y.  71.    1888. 

Abies   pioece    foliis    brevibus,    conis    minimis.      Rand.      Mill. 
Gard.  Diet.  Ed.  7,  No.  4.     1759. 

Abies  mariana  Mill.  Gard.  Diet.  Ed.  8,  No.  5.     17G8. 

Finns  mariana  Du  Roi,  Obs-  Bot.  38.    1771. 

Finns  nigra  Ait.  Hort.  Kew.  3  :370.    1789. 

Abies  nigra  Du  Roi,  Handb.  Baumg.  2:182.     1800. 

Ficea  nigra  Link,  Linnaea  15:520.     1811. 
TsuGA  AMERICANA  (Mill.)  nov.  comb. 

Finns  balsamea  L.  Sp.  Ed.  1,  1002.     1753;  Ed.  2,  1421.  1703 
(as  to  synonyms). 

Abies  minor,  ])ectinatis  foliis,  A'irginiana,  conis  parvis  subro- 
tundis,  Pluk.  .Mm.  .Mill.  Gard.  Die  i-'.d.  7,  No.  3.    1759. 

Finns  canadensis  L.  Sp.  \'a\.  2,  1121.     1  7G3  (as  to  synonym  of 
( iron(A-ius). 
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Abies  amcrkana  Mill.  Card.  Diet.  Ed.  8,  No.  6.    1768. 

Pinus  americana  Du  Roi,  Obs.  Bot.  39.    1771. 

Abies  canadensis  Michx.  Fl.  Bor.  Am.  2  :20G.  1803  (not  of 
Miller,  1768). 

Picea  canadensis  Link,  Linnaea  15  :521:.     1841. 

Tsiiga  canadensis  Carr.  Trait.  Conif.  189.     1855. 

I  wish  here  to  thank  Mr.  A.  Gepp,  of  the  British  Museum 
(Natural  History),  and  Miss  Mary  A.  Day,  of  the  Gray  Her- 
barium, most  heartily  for  many  valuable  notes  and  kind  assist- 
ance. 
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THE  PROPER  TIME  TO  COLLECT  SANGUINARI A. 

By  O.  a.  Farwell. 

Department  of  Botany,  Tarke,  Davis  S:  Co.,  Detroit,  Mich. 

In  the  September  issue  of  the  American  Journal  of  Pharmacy 
for  1913  there  appeared  a  paper  by  Drs.  Homerberg  and  Ber- 
inger  on  the  proper  time  to  collect  Sanguinaria.  Tlie  time  sug- 
gested, "About  or  immediately  after  flowering,"  was  leased  upon 
the  results  of  assays  of  the  drug  '"collected  at  various  times  from 
May — just  after  flowering — to  August — just  before  the  leaves 
began  to  die." 

But  as  the  time  of  collection  of  the  samples  assayed  did  not 
cover  that  period  of  the  year  specified  by  the  U.  S.  P.  for  its 
collection,  i.e.,  "After  the  death  of  the  foliage,"  it  was  thought 
desirable  to  make  various  collections  during  this  period  in  order 
to  supplement  and  make  more  complete  the  work  carried  out  l)y 
Drs.  Homerberg  and  Beringer.  Accordingly,  samples  of  the 
rhizome  were  collected  at  various  times  during  the  ensuing  year 
which  covered  both  the  active  and  quiescent  periods  of  the  species. 
The  rhizomes  were  carefully  cleaned,  the  rootlets  removed,  and 
air-dried  in  the  shade  at  ordinary  room  temperature ;  the  last 
collection,  however,  was  dried  artificially.  The  rootlets  were  kept 
separately  until  the  close  of  the  experiment,  when  they  were 
mixed  together  and  assayed.  They  yielded  1.T7  per  cent  san- 
giiinarine,  thus  averaging  about  one-third  the  amount  obtained 
from  the  rhizomes. 

The  results  obtained  confirm  in  all  respects  those  obtained  by 
Drs.  Homerberg  and  Beringer,  indicating  that  the  best  time  to 
collect  the  rhizome,  which  should  l)e  freed  of  rootlets,  is  at  the 
flowering  season. 

The  commercial  drug  can  be  readily  separated  on  gross  in- 
ternal characters  into  three  grades,  probably  representing  three 
species : 

A.  This  grade  breaks  with  a  short,  waxy  fracture,  showing  a 
white  ground  plentifully  sprinkled  wnth  red  resin  cells. 

B.  This  grade  breaks  with  a  short  fracture,  showing  a  rather 
soft,  more  or  less  mealy  surface  of  a  brick-red  or  orange  color,  the 
resin  cells  not  being  perceptible  to  the  naked  eye. 

C.  This  grade  breaks  with  a  short,  waxy  fracture,  and  shows 
a  liver-brown  or  reddish-brown  color. 

The  rhizomes  collected  for  experimental  work  were  of  typical 
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Saiuiii'uuiria  canailciiis  Lin.,  and  corresponded  to  grade  A 
as  al)ovc  outlined  ;  the  commercial  drug  assayed  for  comparison 
showed  a  higher  percentage  of  alkaloid  than  that  specially  col- 
lected. 

The  assays  were  made  by  Mr.  J.  !'>.  Williams,  of  the  Scientific 
Laboratory. 

Assay  of  Commercial  Driig,  Sancuinaria. 

Moisture,  Sanguinarine, 

Grade  per  cent.  per  cent. 

A  6.68  6.95 

B  6.80  6.01 

C  6.6  7.01 

Assay  ok  Collected  Samples  of  AiR-iiRn:D  Sanc.i'inaria. 

Time  of  Moisture,  Sanguinarine 

collection  per  cent.  per  cent. 

11/13/13  79.84  4.7.S 

1/16/14  78  71  4.70 

3/18/14    84.24  4.84 

4/16/14  (Flowering  season )    85..S4  6.53 

5/28/14  (Fruiting  season)    79.20  5.10 

6/19/14  (After  fruiting  season ) 76.50  5.00 

7/30/14  (Just  after  death  of  foliage) 76.12  5.00 

10/29/14  Artificially  dried    79.88  4.93 

Assay  of  Collected  Sa.mples  of  Air-dried  Rootlets  of  Sanguinarl\. 

Moisture,  Sanguinarine 

Time  of  collection  percent.  percent. 

Novcmher,  1913,  to  July,  1914 79.5  1.77 
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NOTES  ON  THE  MICHIGAN  SPECIES  OF  POLY- 
GONATUM.^ 

Oliver  Atkixs  Farwell. 
(with  plates  12-18.) 

Much  difficulty  has  been  experienced,  during  the  past  few- 
years,  in  trying  satisfactorily  to  place  all  our  forms  of  Polyyoua- 
t  It  III,  known  as  Solomon's  Seal,  within  the  prescribed  limits  of 
the  two  species  accredited  in  our  manuals  to  North  America. 
There  are  a  number  of  characters  which  seem  to  be  common  to 
all.  The  stem  is  finely  many-striate,  cylindrical  and  smooth  when 
green  but  channelled  more  or  less  deeply  when  dry;  the  leaves  of 
all  are  glaucous  beneath  and  have  minutely  pubescent  or  papillose 
margins,  the  papillae  of  which  range  from  8.5  microns  in  P.  cunea- 
tum  to  7  microns  in  P.  biflontiii;  they  are  indefinitely  ner\ed,  the 
smallest  having  not  less  than  fifty-five  nerves,  which  can  be  defi- 
nitely distinguished  by  the  unaided  eye ;  and  they  are  never  acute 
but  end  in  a  short,  narrow  or  broad,  very  obtuse  or  rounded  ai)ex  ; 
the  peduncles  are  compressed,  channelled  on  one  side,  and  arch- 
ing; the  pedicels,  at  least  at  the  flowering  season,  are  bracteate 
near  their  junction  with  the  peduncle;  the  perianth-lobes  are  del- 
toid, dark  green,  and  barbellate  within ;  the  filaments  are  partly 
adnate,  partly  free ;  the  anthers  are  sagittate ;  the  fruits  are  black 
with  a  bluish  bloom,  as  in  many  species  of  Vaccinium,  and  if  col- 
lected before  maturity  appear,  in  the  dried  specimens,  to  be  inde- 
hiscent,  but  at  full  maturity  they  are  dehiscent,  rupturing  with  the 
slightest  pressure ;  the  bony,  whitish  or  greenish  white  seeds  are 
turgid,  subreniform,  and  smooth.  The  forms  can  be  definitely 
separated  into  two  groups  based  upon  pubescence  of  foliage  or 
lack  of  it,  size  of  flowers,  and  form  of  filaments,  the  two  groups 
corresponding  to  the  two  species  usually  recognized.  But  it  is 
next  to  impossible  to  include  under  one  species  forms  with  yellow 
flowers  and  those  with  green  ;  forms  that  are  constantly  seven  or 
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eight  feet  in  height  with  those  that  never  exceed  one  or  two  feet ; 
forms  that  have  elongated,  \  ery  narrow  lea\es  w  ith  those  that 
have  very  short  and  liroad  ones ;  forms  with  slender  flexuous 
peduncles  with  those  ha\ing  coarse,  rigidly  wiry  ones.  Ditier- 
ences  in  size  alone  are  not  characters  u])on  which  to  base  new 
forms  of  plants,  hut  when  correlated  with  other  constant  differ- 
ences there  is  prett}'  good  exidence  for  their  recognition.  An 
effort  to  ])lace  these  forms  led  to  an  inxestigation  of  the  pultli- 
cations  of  earlier  botanists  with  some  sin"]n-ising  and  imex]iected 
results. 

It  seems  that  neither  Linnaeus,  Miller,  the  elder  Aiion,  .Mur- 
ray, nor  any  of  their  contemporaries  had  recognized  anv  American 
species  of  this  grouj)  of  plants  nor  even  included  American  ])lants 
in  the  lun'opean  s-pecies  with  which  tlie_\-  dealt.  Walter  was  the 
lirst  to  describe  an  .American  sjiecies,  the  dniraU'iria  hillova.  a 
glabrous  plant  with  thr.e-nerved  leaves,  which  has  since  had  a 
rather  \aried  career.  I'.osc  came  ne.xt.  describing  ( '.  Iiirta.  a 
S])ecies  with  his])id  peduncles  and  stems,  otherwise  glabrous. 
Michaux  and  I 'ersoon  referred  the  American  sjJLcies  to  the  luiro- 
j)ean  C  iiniltilJord.  W'ildenow  followed  with  two  new  species, 
(".  piihcsccus  and  C'.  cdiuiliciilata.  besides  recognizing  the  above 
species  under  rolyt/oiuittiin.  now  considered  distinct  from  L'oii- 
vallaria.  rursh,  su])])ressing  Walter's  siJCiMlic  name  hillorii  and 
substituting  for  it  bis  own  name  aiuinstijoliuui ,  admitted  /'.  /(///- 
foliiiui,  a  I'Luropean  species,  to  a  place  in  our  ilora.  Toiret  came 
next  witli  Caiii'ullaria  /Hirz'i ilora.  The  two  ."-^cbulles  described  C. 
comiiiittatii  and,  in  \x:'>:>,  1  )ii'trich  aclded  still  another,  /'.  ///</(;//- 
tciiiii.  '\'hu>  in  the  lir>t  half  centiu-y  after  the  lirst  American 
species  had  been  described  eight  others  were  recognized  by  the 
earlier  students  of  the  American  flora.  se\-en  being  considered 
cnd-mic  and  the  other  two  idenlit-al  with  l*".ur(ipean  species.  It 
would  thus  seem  that  the  botanists  of  a  t-entur\  ago  bad  a  more 
accurate  conception  of  the  genus  in  America  than  those  of  the 
jjrcsent  day.  More  than  seventy  yt'ars  later  Dr.  (  Ircene  described 
three  other  species.  /'.  z'Irf/iiiiciiiii.  /'.  horcalc,  .and  /'.  cinicaiuui . 
bringing  the  t(jlal  number  of  species  desciibcd  for  America  up  to 
twelve;  l)Ut  these,  like  most  of  the  others.  ha\e  not  b.en  generally- 
accepted  as  valifl.  I  )r.  Ibx.ker,  in  b^lu.  united  the  nine  species 
1I1CI1    bn'.vvn    ;ind    placed    them    all    under    /'.    in iilli/Joniin    as    \ar. 
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Ainericanitiii.  Dr.  Torrey  followed  the  lead  of  Hooker  and  went 
even  further  by  unitinjj-  them  all  under  P.  iiiiilfiflontni,  not  e\en 
giving  them  varietal  rank.  In  the  tirst  edition  of  the  Manual, 
Asa  Gray  recognized  P.  puhcscois  Pursh  and  P.  caiialicitlatitni 
Pursh.  In  the  second  edition,  the  former  becomes  P.  biHorum 
Elk,  the  latter,  P.  gigaiitciiiii  Dietr.,  and  a  third  species,  /'.  laii- 
foliiim  Desf.,  is  admitted.  In  later  editions  P.  coiiimiitatiiui 
supersedes  P.  giganteiim  and  P.  latifolinui  is  eliminated. 

As  stated  above,  ^^'alter  was  the  first  to  descrilje  an  American 
species  under  Coiivallaria.  and  his  description  is  as  follows: 
biflora  2.   foliis  semiamplexicaulibus  trinervis  laevibus,  oblongis, 

acutis,  alternis;  caule  tereti  Isevi ;  pedunculis  solitariis  bifloris 

axillar,  floribus  flavescentibus. 

Willdenow^'s  descriptions,  in  jjart,  of  C.  pithcsccns  and  of  C. 
canaliciilata  are  as  follows: 

Convallaria  pubesccus 

ConvaUaria  foliis  alternis  amplexicaulibus  ovatis  subtus  ])ubes- 
centibus,  caule  teretiusculo  sulco  exarto,  pedunculis  axillarilnis 
subbifloris.     .     .     . 

Folia  alterna  ovata  secunda  basi  leviter  amplexicaulia  integerrima 
nervosa,  nervis  7  majoribus,  sui^ra  saturate  viridia  glabra, 
subtus  albicantia  et  ad  nervos  pilis  albis  obsita.  Pedunculi 
uni-  vel  biflori  secundl  nutantcs  axillares.  Corolla  .  .  . 
albido-flavescens.     .     .     . 

Convallaria  canaliciilata  foliis  alternis  amplexicaulibus  ol)longis 
margine  pubescentibus,  caule  canaliculato,  pedunculis  biiloris 
axillaribus. 

Differt  a  Convallaria  piibesccnti:  foliis  oblongis  glabris  margine 
tantum  tenuissime  pubescentibus,  coralla  magnitudine  et  facie 
Convallari^e  Polygonati.  Hanc  sub  nomine  Convallaricc  niiil- 
tiflorcc  in  Flora  boreali-Americana  indicavit  ]\Iichaux  p.  202. 

A  very  careful  study  of  these  descriptions  never  should  have 
permitted  any  confusion  as  to  the  application  of  the  names ;  if 
there  are  but  two  species  in  North  America,  then  the  proper 
names  for  them  are  Polygonatiiiii  pnbcscens  (Willd. )  Pursh,  for 
the  plant  with  pubescent  leaves,  and  P.   biHoniin  Walt,   for  the 
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plant  with  g-labrous  leaves.  W'illdenow's  plate  illustrating  the 
former  (see  Plate  1'2)  is  exeellent  and  is  exactly  matched  by 
plants  in  Michigan.  Both  C.  biflora  and  C.  canaliculafa  are  de- 
scribed as  having  oblong  leaves  and  two-tlowered  peduncles  :  in 
the  former  the  flowers  are  described  as  ycUo:^'  and  in  the  latter  as 
of  the  si::;e  and  appearance  of  tJwse  of  C.  Polygomitiiui.  which  arc 
green  and  about  seven  lines  in  length  ;  the  leaves  in  the  former  are 
said  to  be  three-nerved,  but  Willdenow  makes  no  mention  of  this 
feature;  Kunth,  however,  in  his  description  of  W'illdenow's  plant 
says  the  leaves  are  ovate-oblong,  about  three  inches  long  by  six- 
teen or  seventeen  lines  in  width  and  striately  many-nerved.  The 
two  cannot  therefore  be  of  the  same  species.  Pursh  described 
P.  aiu/iistifoliitni  with  elliptical-lanceolate  leaves ;  Elliott  de- 
scribed P.  hiHonnn  A\'alt.  likewise;  in  other  resj)ects  these  de- 
scriptions arc  essentially  the  same  as  that  of  Walter's  C.  biflora, 
each  quoting  the  latter  as  a  synonym.  Put  an  oblong  leaf  that  is 
acute  may  be  essentially  the  same  as  a  leaf  that  is  elli])tical-lance- 
olate,  and  these  three  names  and  descriptions  may,  therefore,  be 
considered  as  synonymotis.  hdliott  restoring  \\  alter's  specific 
name,  which  had  been  su])i)ressed  by  Pursh  for  one  of  his  own 
coining. 

It  seems  scarcelv  p()ssil)le  b_\-  the  widest  stretch  of  the  imag- 
ination to  include,  under  the  ali()\-c  (lescri])tion  of  Walter,  the 
pubescent-leaved  i)lanls  with  small  greenish  or  greenish  white 
flowers,  yet  that  is  not  only  what  (  Iray  arid  .subse(|ucnt  authors 
have  done,  btit  they  lia\e  linall_\-  conic  lo  make  ihe  laller  form 
the  principal  element  of  the  species  lo  which  Waller's  name  has 
been  applied  or  rather  misapplied.  The  conlusiou  ot  these  s])ecies 
was  started  by  Dr.  Hooker,  continued  b\  Dr.  Torn-x-.  and  linally 
completed  by  Dr.  Gray,  when  he  ultimately  .and  inexcusably  trans- 
ferred the  naiUL'  of  Walter  from  the  species  described  b\-  that 
author  to  an  entirely  different  one  and  not  ol  very  close  relation- 
ship. .\nd  this  interpretation  has  been  blindly  followtd  b\  sub- 
secjuent  authors  for  nearly  half  -a  century. 

'I'he  -Michigan  species  naturallx  fall  into  two  groups  one  con- 
taining low.  slender  j)lants  lia\ing  pubest'cnt  chartaceous  foliage 
and  small  flowers  with  .slendtr  lilaments;  and  the  other  contain- 
ing robust  ])lants  having  glabrous,  nicmbianaceons  leaves  and 
large  flowers  with  large,  stout  lilaments.      I'.oth  are  to  be  placed 
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under  Baker's  section  Alteknifolia.  The  first  group  mav  be 
known  as  the  Puhescentes,  and  the  second  as  the  Glabrafa. 
Under  the  Puhescentes  three  si)ecies  have  been  described,  P. 
puhescens,  P.  ciincatuui,  and  P.  boreale.  In  all  these  forms  the 
filaments  are  papillate.  Dr.  Greene  describes  the  peduncles  of  P. 
boreale  as  filiform  and  flexuous  ;  this  can  scarcely  be  said  of  the 
specimens  that  have  come  under  the  author's  observation,  except 
as  to  the  two  or  three  uppermost,  the  others  being  too  stout,  com- 
pressed, and  channelled  to  be  called  filiform  ;  otherwise  the  speci- 
mens agree  with  Dr.  Greene's  descriptions.  There  is  another 
form  with  the  perianth  pale  green  throughout  or  with  the  lobes 
just  noticeably  of  a  darker  green  than  the  tulse. 

In  the  Ghihrata  seven  species  have  been  described,  P.  biHonnii, 
P.  Jiirtitni,  P.  canaUculatuv.i,  P.  Pari'iflontiii,  and  P.  comiuutatum 
(all  originally  as  species  of  Convallaria) ,  P.  giyanteuin.  and  P. 
z'irginicitiii ;  two  others  have  been  referred  to  the  European  P. 
latifolium  and  /'.  inultitlontm,  making  nine  in  all.  These  species 
will  fall  into  two  series,  one  with  yellowish  white  flowers  and 
relatively  narrow  leaves  and  the  other  with  greenish  flowers  and 
relatively  broad  leaves.  Several  forms  can  readily  be  recognized  ; 
also  one  form  with  ancipital  stems  has  been  found,  i.e.,  in  cross- 
section  the  outline  is  elliptical.  P.  coiiiiiiiitatiiiii  and  P.  (jiijanteitin 
are  but  varying  forms  of  P.  caiiaUciilatnin  and  may  Ijetter  be  con- 
sidered as  varieties  of  it.  P.  x'ircjiiiicuiu  appears  to  be  a  broad- 
leaved  form  of  P.  biflonini.  In  Michigan  another  form  is  found 
which  is  analogous  to  P.  canalicidatum.  but  the  flowers  are  yel- 
lowish. In  this  group  it  would  be  natural  to  look  for  P.  parvi- 
floriiin  Dietr.  (ConvaUaria  parriflora  Poir.).  Such  descriptions 
(not  the  original)  of  this  species  which  the  author  has  seen  point 
unmistakably  to  some  species  of  the  Glabrata,  notwithstanding  it 
is  said  to  have  flowers  of  the  size  of  those  of  the  Pubescentes. 
Probably  the  description  was  drawn  from  an  immature  dried  plant 
and  the  flowers  had  not  }et  opened  at  the  time  of  collection. 
Oftentimes  the  pressure  exerted  in  course  of  pressing  will  burst 
open  the  buds  so  that  they  appear  to  be  matured  flowers  in  the 
dried  specimens.  P.  liirtuiu.  a  species  with  glal)rous  leaves,  Init 
with  the  upper  part  of  the  stem  and  the  peduncles  hispidh'  ])ulje- 
scent,  would  also  be  sought  here,  but  nothing  answering  to  the 
description  of  either  has  been  found  in  ^Michigan.     No  interme- 
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diate  forms  have  come  under  the  author's  observation,  i.e.,  none 
of  the  large-leaved,  large-flowered  forms  has  had  pubescent  leaves 
or  small  flowers,  nor  none  of  the  small-leaved,  small-flowered 
forms  has  had  gabrous  leaves  or  large  flowers.  There  appears 
to  be  no  intergradation  between  the  riibcscoitcs  and  the  Glahrafa; 
Walter's  P.  hiflonun  is  t\i)ical  of  the  latter,  and  Pursh's  P. 
pnhesccns,  of  the  former. 


KEY   TO  THE   SPECIES. 

Leaves  pubescent  on  the  veins  underneath ; 
flowers  6-10  mm.   in   length ;   filaments 
filliform,  papillate;  plants  up  to  4.5dm. 
in  height    (Pubescenfes) . 
Flowers  with  a  yellowish  white  tube. 
Leaves  ovate.  P.  pubescens. 

Leaves  elliptical,   cuneate.  P.  pubescens  ciiiicaliiiii. 

Flowers  green,  leaves  elliptical. 

Leaves  large,  flowers  dark  green.  P.  borcale.- 

Leaves  small,  flowers  light  green.  P.  horealc  australe. 

Leaves  glabrous;  flowers  12-25  mm.  in 
length,  filaments  more  or  less  flattened  ; 
plants  taller  and  stouter,  6-24  dm.  in 
height  (Clabrata). 
Flowers  yellowish,  free  part  of  filament 
smooth,  longer  than  the  anthers. 
Stems  cylindrical. 

Leaves  cuneate-lanceolatc.  /'.  hilluntiii. 

Leaves     ovate-     to     o]ilong-ellii)tical, 

flowers  12-14  mm.   long.  P.bilJoniiiivinj'uiicnin. 

Leaves   ovate   to   lance-oxate,    flowers 

16-18  mm.  long.  }'.  hilhinini  oz'atuiii. 

Stems  ancipital.  /'.  cUipticuiu. 

Flow-ers  green,  filaments  granular,  or  i>a- 
pillate,     free    ])arl     shorter    than    the 
anthers. 
Peduncles  two-flowered. 

Leaves   lance-ovate.    Mowers    14   mm. 

long.  /'.  caiuiliciilatitin. 

Peduncles  two-  to  ei^hl-llowered. 

Leaves  ovate,  flowers  12  miu.  long.      /'.  liiiKilii'iilnhiiii  itiiicriiiiinti 
Leaves    roundish    ovate,     flowers    14 

mm.  long.  I'.  cunnliciihttiDii  (j'ujaiitcuiii. 
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PoLYGOXATUM   PUBESCENS    ( W'illd. )    Pursli.   Fl.  Am.   Sept.  23i. 

1814. 

Convallaria  puhescens  W'illd.  Hort.  Berol.  4-5.  pi  4j.    1810? 

P.  muUifloriim  var.  americannni  (in  part)  Hook.  Flor.  Bor.  Amer. 

2:176.    1840. 
P.  biflornm  Ell.  in  A.  Gray,  Alanual,  Ed  2,  466,  18."')6,  mostly  and 

of  subsequent  authors.    Xot  Walter  in  Elliott,  Hot.  S.  C.  &  Ga. 

1:393.     1817. 
Salomotiia  hiftora  Farwell,  Rep.  Com.  Parks  Detroit  11 :  53.   1900. 

Stems  glabrous,  up  to  4.5  dm.  high,  2-4  mm.  in  diameter,  leaf- 
less part  the  longer;  leaves  nine  to  thirteen,  ovate  to  lance-ovate, 
17—33  mm.  wide  by  5-7.5  cm.  long,  amplexicaul,  sul)sessile,  or 
short-petioled,  green  above,  pubescent  on  the  nerves  l)elo\v  ;  three 
to  seven  of  the  nerves  more  or  less  prominent ;  peduncles  short. 
about  12  mm.  long,  one-  or  two-flowered  ;  pedicels  shorter  than 
the  peduncle;  flowers  8-10  mm.  long  by  2-3  mm.  wide,  occasion- 
ally sessile,  cylindrical,  tube  yellowish  white  or  white  in  dry 
specimens;  the  free  part  of  the  filament  filiform,  papillate,  and 
shorter  than  the  anthers;  mature  fruit  globular,  8-10  mm.  in 
diameter;  seeds  three  to  nine,  4  mm.  wide.     [Plates  12,  l:'),  A.j 

Generally  in  rather  dry  woods  and  copses  of  oak  and  maple. 
Michigan:  Keweenaw  Peninsula.  June,  1886,  Farivell  ^So; 
Rochester,  May,  1914,  Farwell  3624.  ^Massachusetts  :  Russell, 
May,  1873,  H.  H.  Rusby  (distributed  as  P.  biflorum).  New 
Jersey:  Franklin,  August,  1879,  H.  H.  Rusby  (likewise  dis- 
tributed as  P.  biHoniiii). 

Polygonatum  pubescens  cuneatum  (Greene)  comb.  nov. 
P.  cuneatum  Greene,  Leaflets  1:  181.    1906. 

Dififers  from  the  species  only  in  having  longer  and  relatively 
narrower  leaves,  cuneate  at  the  base  (18-35  mm.  wide  bv  6-12 
■cm.  long).     [Plate  13.  B.] 

MiCHiGAX :  near  !\Iarciuette,  Greene ;  Detroit.  May.  1895, 
Farzvell  380c ;  Keweenaw  Peninsula.  October,  1914,  Farzvell  3pop. 

Polygonatum  boreale  Greene.  Leaflets  1 :  181.     1906. 
Leaves  larger,  elliptical,  33—15  mm.  wide  bv  7.5-10  cm.  long, 
.generally  sessile  ;  flowers  green,  darker  than  the  foliage,  otherwi.'je 
as  in  P.  pubescens.     [Plate  14.  A.] 
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Copses  of  oak  and  maple  M  i  xxi:s(ita  :  Winona,  Greene. 
]\[iciii(;ax  :  Keweenaw  Peninsula,  June,  188(),  Fan^'ell  ;6'(hi; 
Ypsilanti,  ^lay,  ISDl,  Farurll  ;^'nb. 

Polygonatum  boreale  australe  var.  nov. 

Leaves  small  (  10-"2"^  mm.  wide  by  "^.5-5  em.  in  length),  ellipti- 
eal  or  the  lower  inelined  to  ovale-elliptieal ;  peduncles  filiform, 
compressed  only  below  the  arch,  one-flowered,  flowers  water- 
green  (Ridgway's  nomenclature),  paler  than  the  foliage.  [Plate 
14,  B.] 

Sparsely  wooded  fields.  AIiciugax:  Detroit,  Ala\-,  ISI),"), 
Fane  ell  ;Sod. 

PoLYcoNATu.M  BiFLORUM  Walt,  in  l^dliott,  Bot.  S.  C.  &  Ga.  1 :  o!).'). 
ISIT. 

Convullana  bitlora  Walt.  V\.  Car.  122.     17  88. 
Polygouatum  amjiistifoFniiu  I'ursh,  T^l.  Am.  Sept.  234.     1814. 
Polygonatum  nuiltitlonini  z'ar.  auiericanuiu  (in  part)  Hook.  Flor. 
Bor.  Am.  2:  ITi;.     1840. 

Whole  ])lant  glabrous,  with  nine  to  thirteen,  secund  elliptical- 
lanceolate  lea\-es  (18  mm.  wide  by  10-12. o  cm.  long),  rounded  or 
somewhat  cuneately  narrowed  to  a  sessile  base,  and  with  three  to 
five  more  or  le.^s  ])rominent  ner\es  ;  ijcduncles  slender,  about  12 
mm.  long,  two-tlowered  ;  flowers. yellow  ;  stems  about  \.-^  dm.  high 
and  2-;!  mm.  in  diameter.     |  Plate  1"),  A.  | 

.\tlantic  scaljoard,  not  lyi)ically  reprcscnled  in   Michigan. 

Polygonatum  biflorum  virginicum  ((ireene)  var.  nov. 

Pol\(j()iiaiitiii  riri/ijiienni  ( ireine,  Lcallels  I  :  ISI.      IDOli. 
Salouionia  CDnniiiitala    (in  i)art  )    l-'arwrll,   Rep.  Com.    Parks   De- 
troit  I  I  :  r>:\.     r.ioo. 

Difi'ering  from  the  typical  form  of  the  s])ecies  in  its  larger, 
ovate-elliptical  to  oblong-elliptical  lea\es,  which  are  2~>-')^)  mm. 
wide- by  10-ls  cm.  long,  with  tiftcH'U  to  twent \-lhree  of  the  nerx'es 
more  or  less  ])romim'iit  :  in  its  larger  stems,  (i  -S  mm.  in  diameter, 
r.-l)  dm.  high,  witli  the  n.aked  lower  portion  t'(|ual  to  or  longer 
tlian  llu'  upper  lealy  jjarl  ;  in  its  larger  llowers  which  are  funnel- 
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shaped  to  linear-cvlindric  (4-!)  mm.  wide  by  14-25  mm.  long,  even 
on  the  same  plant),  borne  on  longer  (often  three-flowered) 
pedmicles  (25-0^  mm.  in  length),  with  subequal  pedicels  G-K) 
mm.  in  length;  fruit  ovoid  to  globular,  12-10  mm.  in  diameter; 
seeds  eight  to  ten.     [Plate  15,  B.] 

Moist  gromids  in  woods  or  in  shady  places.  \'irgixia  : 
Greene.  Michigan  :  Belle  Isle,  Detroit  River,  June,  IS!);'),  Farzvell 
iijob;  Parkedale  Farm,  June,  1914,  Fanuell  ^6/6,  ^6jj,  3682, 
36S3.     The  most  developed  form  of  the  species. 

Polygonatum  biflorum  ovatum  \  ar.  nov. 

Sdomonia  coiiuniifata    (in  i)art )   Farwell,  Rep.  Com.  Parks  De- 
troit 11:  ry.].     1 !)()(). 

Differs  from  the  above  in  having  smaller  ovate  to  elliptical 
leaves  (18-;)T  mm.  wide  by  ^5-10  cm.  long),  with  fewer  con- 
spicuous nerves  (seven  to  nine)  and  short  stems  (  !-(>  mm.  in 
diameter  and  -J:.5-(i  dm.  in  length),  often  with  a  foliaceous,  sheath- 
ing bract  10-12  cm.  below  the  first  leaf,  and  generally  smaller 
flowers  (-1-8  mm.  wide  l)y  U-18  mm.  long).     [Plati:  l(i,  A.] 

Open,  rather  dry  woods  and  fields.  Michigan:  Belle  Isle, 
Detroit  River,  June,  18;);;,  Fan^'cll  ii^oa;  near  Rochester,  June, 
1914,  Far-a'ell  3674,  36^8,  36/p. 

Polygonatum  ellipticum  sp.  nov. 

Whole  plant  glabrous;  stems  about  ''  dm.  in  height,  the  naked 
lower  portion  (3.5  dm.)  shorter  than  the  leafy  part  ( p.2  dm.)  and 
aiicipital,  tlie  cross-seetioii  being  elliptieal  in  outline  (6  X  10 
mm.),  whence  the  specific  name;  leaves  about  twenty,  ovate- 
lanceolate  (25-;)^  mm.  wide  by  7.5-10  cm.  long),  five  to  nine 
more  or  less  prominent  nerves,  semi-amplexicaul,  sessile  ;  pedun- 
cles slender,  up  to  (iO  mm.  in  length  with  very  unequal  pedicels  up 
to  25  mm.  from  four-fiowered  in  the  lower  to  one-fiowered  in  the 
uppermost ;  flowers  yellowish  white.  l()-20  mm.  long  Ijy  4-5  mm. 
wide.     [Plate  1(;,B.] 

Dry  fields  and  pastures.  Michigan:  Rochester,  June,  1914, 
Farzvell  36J3. 


PoLYGOXATUM  CAN ALicuLATUM   (]\Iuhl.)  Pursh,  Fl.  Amer.  Sept. 
234.    181-];;  Kiinth,  Enumeration  5:  V.U.    IS-jO. 

Convallaria  canaliciilata  ^luhl.  in  Willd.  Hort.  Berol.  io.  1810? 
Polygonatum  uiulMoniui  var.  amerkanum  (in  part)   Hook.  Fl. 

Bor.  Am.  2:17G.     1840. 

Whole  plant  glabrous  ;  stems  cylindrical,  6-10  mm.  in  diam- 
eter, about  10  dm.  high,  equally  divided  between  the  naked  lower 
portion  and  the  upper  leafy  part :  leaves  about  fourteen,  ovate  to 
elliptical,  oO-o.")  mm.  wide  by  10-14  cm.,  with  nine  to  thirty-one 
more  or  less  conspicuous  nerves,  semi-amplexicaul,  stibsessile  or 
sessile;  peduncle  u[)  to  oO  mm.  in  length,  with  equal  pedicels  12 
mm.  or  less,  two-flowered:  flowers  green,  broadly  tulnilar,  12-14 
mm.  long  by  4-()  mm.  wide.     [Plate  1 T,  A.] 

Moist  elder  thickets.  AIiciitgan  :  Rochester,  June,  ]!)14, 
Fanvcll  >6j-j]'2. 

Polygonatum  canaliculatum  americanum  (Flock.)  comb.  nov. 
PoIy(/(Uiatinii  hiilfoliuin,   !])esf.  in  Pursh,  Flor.  Amer.  Sept.  23"). 

1  s  1  1 . 
Convallaria  commiitata  J.  A.  &  J.  H.  Scult.  Syst.  T:  1671.     1830. 
Polygonatum   couninifatiim   Dietr.  in  Otto  &  Dietr.  Gartenz.  3: 

223.     1835. 
Polygonatum  multiflorum  var.  americanum    (in  part)   Hook.  Fl. 

Bor.  Amer.  2  :176.     1810. 
Polygonatum  latifoUum  xar.  commutatum  Baker,  jour.  Linn.  Soc. 

P>ot.  1 1 :  r,:^r).    hsr.-;. 

Polygonatum  biilorum  commutatum  Mnrong,  ^Nlcm.  Torrey  Club 
.■5:  115.     18!)1. 

Stems  i)-12  dm.  in  height,  cylindrical,  about  10  mm.  in 
diameter,  only  the  lower  tliird  naked  ;  leaves  eighteen  to  twenty- 
eight,  ovate-lanceolate,  25-(i()  mm.  wide  by  7.5-1  1  cm.,  with  nine 
to  thirty-(jne  more  or  less  conspicuous  ncr\cs.  ])cduncles  often 
5  cm.  in  length  with  sube<|ual  pedicels,  IS  mm.  or  less,  two-  to 
eight-flowered  (generally  six-  or  sexen-tlowered  on  the  lower 
peduncles)  ;  flowers  1  I  mm.  long  by  I  mm.  wide.     |  I'l.\ti-:  ]",.  B.  | 

Low  wet  situations  in  optMi  tields  and  tliin  woods.  Miciiic.w  : 
Ypsilanti,  June,  18i)3,  Parwcll  ri^o;  near  Kochester,  June,  1!M  I, 
Parwell  SOJ^.      New   JersI'.v  :    k^ranl^lin,    .\ugust,    l.sl5,    //.    //. 
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Riisby    (distributed  as  P.  gigaiiteiiin  ) .     Ontario  :   W'alkerville, 
June,  1891,  A.  L.  Johnson  (likewise  distributed  as  P.  (/igantcitui) . 

Polygonatum  canaliculatum  giganteum  (Dietr.)  comb.  nov. 

Convallaria  nuiltiflora  L.  in  ?\lichx.  Fl.  Bor.  Amer.  1  :  •102.     ISO:!. 
Polygonatum   nniltifloniiii  Desf.  in  I'ursh,  Fl.  Amer.   Sept.   -2;>4. 

1814. 
Polygonatum  giganteum  Dietr.  in  Otto  &  Dietr.  Gartenz.  o  :  222. 

1835. 
Polygonatum  muUitlorum   var.  amcricanum    (in  part)   Hook.  Fl. 

Bor.  Am.  2  :176.     1840. 
Polygonatum  biflornm  var.  giganteum   Wood,  Bot.  &  Flo.  346, 

1870. 

Stems  20  dm.  or  more  in  height,  18  mm.  in  diameter  near  the 
base,  the  lower  naked  portion  about  !)  dm.  high  ;  upper  portion 
carrying  about  twenty-eight  sessile  or  subsessile  leaves,  which  are 
round-ovate  or  oval  (30-37  mm.  wide  by  60-90  mm.  long),  with 
about  fifty-three  more  or  less  conspicuous  nerves;  peduncles  tiat, 
2  mm.  wide  by  90  mm.  in  length,  rigid;  pedicels  25  mm.  or  less, 
subequal ;  flowers  usually  four  (two  to  five),  14—16  mm.  long  by 
4-6  mm.  wide;  fruit  20  mm.  in  diameter  ripening  fifteen  seeds,  5 
mm.  wide.     [Plati-:18.  | 

Moist  elder  thickets.  AIiciiigax  :  Rochester,  June,  1914,  Par- 
zvell  34/3.  The  hyaline  subulate  bracts  of  the  pedicels,  which  in 
the  other  species  are  small  (2  mm.  long)  and  early  deciduous,  are 
in  this  variety  large  (4-8  mm.  long)  and  persistent,  at  least  in 
some  cases. 

The  author  wishes  to  thank  Miss  Mary  A.  Day,  of  the  Gray 
Herbarium,  most  heartily  for  transcripts  of  the  original  descrip- 
tions of  Walter  and  Willdenow  and  for  a  sketch  of  Willdenow's 
plate  of  C.  pubcsccns  which  is  herewith  reproduced  for  compari- 
son ;  for  a  like  puri)ose  a  photograph  of  the  narrow-leaved  plant 
(P.  biflorum)  collected  by  Dr.  Rusby  is  also  reproduced. 

Department  of  Botany, 

Parke,  Davis  &  Company, 
Detroit,  IMichigan. 
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EXPLAXATIOX    OF   PLATES    12-18. 
PLATE    12. 

Polygoiwtiiiii  I^Jthcsrcns  (Wilid.)  Pursh.  From  photograph  of  W'illde- 
now's  plate  45  in  Hort.  BeroL 

PL.i.TE  13. 

A.  PolygonatiDii  f^iihcscciis  (W'illd.)  Pur.'ih.  Photographs  of  speci- 
mens from  Keweenaw  Peninsiihi.  J-'ariccIl  ,^\S(1,  and  from  near  Rochester, 
Farzvell  3624,  Alichigan.  B.  Polygonatinii  pubcscciis  cunciitii»i  (Greene) 
Farwell.  Photographs  of  specimens  from  near  Detroit,  l-'cv^'rll  380.-,  and 
from  the  Keweenaw  Peninsnla,  Fanccll  ^gog,  ]\Iichigan 

PLATE   14. 

A.  Pclyyoiiafitni  borcalc  Greene.  Photograplis  of  specimens  from 
Keweenaw  Peninsula,  Parzi.'cll  ^Soa,  and  from  near  Ypsihinti,  I-anvcl! 
SSob,  Michigan.  B.  Polygonatum  borcalc  australe  Farwell.  Photograph  of 
specimens  from  near  Detroit,  ^Michigan,  Farzi'cll  jSod. 

PLATE    15. 

A.  Polycjoiuilnni  biflontiu  Walt.  IMiotograph  of  a  specimen  from 
Franklin,  Xew  Jersey,  //.  H.  Riisby.  I'.  l\>lyijoiiatit)n  biflontm  virgiuicion 
(Greene)  Farwell.  Photograph  ot  specimens  from  Parkedale  Farm,  Micb.- 
igan,  Parivell  3682. 

PLATE    16. 

A.  PolygunatiDii  biiloiinii  oz'atiiiii  Farwell.  I'hotograph  of  specimens 
from  near  Rochester,  Michigan,  Parz^'cll  36-4.  H.  Polyyiuiatiiin  .7/!>/i.»;;; 
Farwell.  Photograph  of  specimens  from  near  Rochester,  Michigan,  J-'ar- 
i^rll  3673. 

PLATE    17. 

A.  Polygniiatii)"  aiiuilu-uUititiu  (Willd.)  i'ursh.  Photograph  of  speci- 
mens from  Parkedale  l-'arm,  Miclii^an,  l-arwcU  36j7\.  V>.  Polygonatum 
canaliciilatuni  (i>iu-ricaiiiiiii  (Muok.  )  Farwell.  Photograpli  of  specimens 
from  near  Rochester.   Michigan,   lariccll  367 j. 

PLATE    18. 

Polygonatum  caiialiculatum  gigantcuiu  (Dietr.)  Farwell.  Photographs 
of  specimens  from   Parkedale  Farm,   Michigan,  luirwcll  3173- 
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BELLADONNA  AND  HYOSCYAMUS. 

By  Oliver  A.  Farwell, 

Department  of  Botany,  Parke,  Davis  &  Co.,   Detroit,   Mich. 

Much  has  been  written  of  late  about  the  cultivation  of  bella- 
donna and  hyoscyamus  for  commercial  purposes.  It  has  been 
shown  that  belladonna  is  hardy  as  far  north  as  New  York.  Hen- 
bane is  a  much  hardier  plant  and  is  known  to  be  well  established 
on  Mackinac  Island,  in  the  Straits  of  Mackinac,  between  the  two 
peninsulas  of  Michigan,  and  on  the  adjacent  mainland  on  either 
side.  Belladonna  is  hardy  at  Detroit,  where  it  maintained  a 
foothold  for  many  years  on  ballast  grounds  until  exterminated  by 
the  processes  of  economic  improvements.  It  has  also  been  under 
cultivation  for  several  years,  and  is  still  in  a  flourishing  condition, 
having  weathered  the  cold  winters  of  zero  temperature  and  below 
without  any  protection  and  seemingly  without  injury  to  the  vigor 
of  the  plants. 

Seeds  of  the  annual  Hyoscyamus  Bohemicns  obtained  from 
commercial  drug,  together  with  seeds  and  seedlings  of  Atropa 
Belladonna  and  of  the  biennial  Ilyoscvainiis  iii(/cr  procured  sev- 
eral years  ago  from  the  Department  of  Agriculture,  were  sown 
and  transplanted,  and  these  or  their  descendents  are  still  produc- 
ing flourishing  growths.  The  seeds  of  belladonna  sown  in  the 
garden  did  not  germinate,  but  the  self-sown  seed  from  the  plants 
germinated  the  following  spring  in  large  numbers.  Individuals 
of  the  biennial  henbane  often  have  corollas  that  are  veined  with 
brownish-green  or  olive  instead  of  violet  or  puri)le,  even  on  the 
same  plant,  and  the  contrast  is  rather  striking. 

In  view  of  the  fact  that  the  henbanes  are  subject  to  destruc- 
tive attacks  by  the  common  potato  bug,  Doryphora  deccmlincata, 
and  tlie  allied,  three-lined  potato-bug,  Lcuia  frilineafa.  it  would 
seem  that  its  cultivation  for  commercial  purposes  in  this  country 
will  not  meet  with  any  degree  of  success,  as  the  cost  of  keeping 
the  plants  free  from  these  pests  would  make  the  price  of  the  drug 
prohibitive.  Belladonna  is  not  so  liable  to  be  attacked,  last  year 
(1914)  being  the  first  season  since  their  cultivation  began  (1010) 
that  these  plants  were  infested  by  insect  pests. 

In  a  recent  paper  on  belladonna  and  hyoscyamus,  published 
in  this  Journal  by  Professor  Newcomb,  of  the  Minnesota  Col- 
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lege  of  Pharmacy,  Hyoscycumis  alb  us  is  illustrated  by  two  figures. 
From  a  taxonomic  point  of  view,  at  least,  these  figures,  as  repre- 
sentative  illustrations   of   Hyoscyantiis   albiis  Lin.,   are   open   to 


% 


Ci  riii;iiiic;i.-  el  llelvfticx.  I,  II yiscyaniiis  albiis  I..;  1],  II yoscyamus  inner  1..;  JII, 
llvoscvamus  nificr  I.,  v.ir.  (•allidus  Kocli.  1,  Alabasti-iim,  «t  videas  xstivationeni  iir- 
liricatem;  2,  Flos  traiusccliis;  'A,  I'nictus  transsectus  vides  opticulum  jiyxidis;  4, 
Sinicii;    .">,   G,   Sfinina   Iransscctiis;   7,   .\rc.T  test.T. 

criticism,  if  C()mi)are'l  with  the  acconipau)  ing  liguix',  which  is  a 
reproduction  (if  plate  '.'  of  vol.  -jO  of  K'cichcnliach's  Icdiics.  show- 
ing //.  iiif/cr.  //.  iilhiis.  and  //.  pallidiis.  il  will  al  once  he  seen 
that  they  show  no  strain  of  //.  nlhiis.  a  species  more  closely 
related  to  //.  aureus  than  lo  //.   iiigrr.     II.  alhus  differs  widely 
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in  its  nearly  orbicular  leaves,  all  of  which  are  petiolcd,  and  in  its 
[prominently  pcdunclcd  Hozcers  and  fruits,  the  calyces  of  which 
are  of  a  different  shape ;  none  of  these  characters  appear  in  the 
figures  referred  to,  which,  however,  do  compare  very  favorably 
with  that  oi  H.  pallidus,  and  this,  it  is  very  evident,  is  what  they 
represent.  Undoubtedly  Professor  Newcomb  has  placed  too 
much  reliance  upon  the  authenticity  of  the  nomenclature  adopted 
by  seedsmen,  for  his  figure  of  H.  albits  shows  that  he  has  re- 
ceived seed  improperly  named,  a  state  of  affairs  which  is  not  at 
all  imcommon  in  the  trade. 

Professor  Xewcomb's  experiments  developed  no  tendency  in 
the  biennial  hyoscyami  to  become  annual  or  Z'icc  I'crsa,  which  is 
in  accordance  with  my  own  observations  covering  a  period  of 
several  years.  These  species  might,  therefore,  be  l)etter  under- 
stood if  the  annual  and  biennial  forms  are  maintained  as  distinct 
species.  Under  these  conditions,  Hyoscyaiiius  iii(/cr  Lin.  will  l)e 
restricted  to  the  large,  l)ranched,  biennial  ])lant  having  yellow 
flowers,  with  violet,  purple,  or  brownish-green  veins.  The  annual 
plant,  with  similarly  colored  flowers,  but  with  a  slender,  gener- 
ally unbranched  stem,  will  then  be  known  as  H.  Bohciiiicus  F. 
W.  Schmidt,  of  which  the  yellow-flowered  //.  pallidus  W'ald.  and 
Kit.  becomes  a  color  variet\ . 

The  proper  names  laul  leading  synonyms  are  as  follows  : 
HvoscvAMUS  ni(;er  Lin.  Sp.  PI.  ITO,  1753.    Probably  belong- 
ing here  are : 

H.  officinarum  Crantz  List.  2,  325,  11()(). 

H.  lethalis  Salisb.  Prod.  LU,  1796. 
Hygscyamus  Bohemicus  F.  \\\  Schmidt.  Fl.  Bohem.  3,  31, 
1795. 

H.  Verviensis  Lejune,  Fl.  de  Spa.  1,  IIG,  1811. 

H.  agrestis  Kit.  in  Schult.  (Ester,  Fl.  Ed.  2,  1,  383,  181L 

H.  pictus  Roth  Nov.  PI.  Sp.  119,  1821. 

H.  niger  Lin.  var.  annua  Sims.  Bot.  Mag.  t.  2394,  LS23. 

H.  nigcr  Lin.  var.  agrestis  Xees  ab  Fs.  Trans.  Lin.  Soc. 
17,  77,  1837. 
Hygscyamus    Bohemicus    Schmidt    var.    pallidus    (Wald. 
and  Kit. )  N.  Comb. 

H.  pallidus  Wald.  and  Kit.  Plant.  Rar.  Hung,  ex  Willd. 
Enum.  Hort.  Berol.  227,  LS09. 

H.  niger  Lin.  var.  pallidas  Koch  Syn.  509,  1837. 
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NOTES  ON  MICHIGAN  LILIACEAE.* 

BY  OLIVER   ATKINS  FARWELL. 

(  WITH     n.ATE    20) 

NEW  VARIETIES  OF  ALLIUM  CAXADENSE. 

In  Michigan  there  are  three  well-defined  races  or  varieties  of 
the  common  wild  garlic,  Allium  canadense  L.  The  type  with 
narrow  leaves  and  numerous,  small,  ovoid,  whitish,  obtuse  or 
acutish  bulblets  in  the  simple  umbel ;  a  form  with  noticeably 
broader  leaves  but  with  fewer,  larger,  long-acuminate  bulblets 
which  are  red  at  maturity;  and  a  larger,  glaucous  form  with  more 
fleshy  leaves,  often  with  two  or  three  sessile,  contiguous  umbels, 
which  bear  a  larger  number  of  obovoid  or  nearly  spherical  bulb- 
lets of  a  yellowish-white  color.  There  is  such  a  marked  differ- 
ence in  the  appearance  of  these  forms,  at  least  in  the  living  state, 
that  it  seems  advisable  to  name  them  and  place  them  on  record. 


Allium  canadense  ovoideum 


^•ar.  nov 


Bulb  ovoid,  about  19  mm.  l(jng,  outer  coats  fibrous-reticulated, 
5-8  cm.  below  the  surface ;  plant  3-4  dm.  high,  green,  with  four 
or  five  leaves  near  the  base,  these  equaling  the  scape  or  a  little 
shorter ;  umbel  terminal,  mostly  of  a  few,  twelve  or  less,  large, 
ovoid-acuminate,  sessile  bulblets  with  or  without  a  few  long-pedi- 
celled  flowers  and  some  secondary  umbels  of  one  to  three  bulb- 
lets, on  long  rays  5-10  cm.  long;  involucre  of  one  to  three  ovate, 
acuminate,  scarious  bracts,  2.5-4  cm.  long;  bulblets  of  the  umbel 
gradually  tapering  from  a  broad  base,  the  larger  about  22  mm. 
in  length,  mostly  rose  colored  at  maturity ;  generally  there  are  no 
flowers,  but  some  umbels  may  have  from  one  to  four,  and  occa- 
sionally there  may  be  one  in  one  of  the  umbellets ;  the  flowers  are 
pale  purple,  on  pedicels  .")  cm.  in  length,  8  mm.  across  when  open, 
5-6  mm.  high ;  segments  acute,  the  outer  narrowly  ovate,  the 
inner  oblong  or  linear. 

On  wet  banks  in  open  fields.  Michigan  :  near  Rochester, 
June  11,  1914,  Farwell  366/. 
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Differs  from  the  ty[)ical  form  of  the  species  in  its  large  long- 
acuminate,  rose-colored  bulblets,  in  the  narrower  perianth-seg- 
ments and  longer  pedicels. 

Allium  canadense  robustum  \ar.  nov. 

Bulb  spherical  or  nearly  so,  .'2.5  cm.  in  diameter  or  less,  the 
outer  coats  fibrous-reticulated,  deep-seated,  15-18  cm.  below  the 
surface;  scapes,  often  two.  '^-4:.o  dm.  in  height,  6  mm.  or  less 
in  diameter,  and,  with  the  two  to  six  leaves  near  the  base, 
glaucous;  leaves  rather  Heshy,  (i  mm.  wide,  channelled  above, 
convex  below-,  two-thirds  to  three-fourths  the  length  of  the  scape; 
scape  bearing  one  to  three  sessile,  contiguous  umbels,  mostly  of 
bulblets,  at  its  apex  with  one  or  more  rays,  3  2.5  cm.  or  less  in 
length,  each  bearing  an  umbellet  of  from  one  to  three  bulblets ; 
bulblets  often  foliaceous,  from  spherical  or  nearly  so  to  obovoid, 
tipped  with  a  minute  curved  point,  the  larger  about  12  mm.  in 
longest  diameter,  very  numerous,  often  more  than  thirty,  yellow- 
ish-white; involucre  one  to  four  ovate,  acuminate  scarious  bracts, 
the  acumination  often  prolonged  to  a  length  of  7.5  cm. ;  flowers, 
when  present,  few,  on  pedicels  19-38  mm.  long,  white  or  pale 
rose,  7  mm.  high,  10  mm.  across  when  open,  segments  obtuse, 
the  outer  ovate,  the  inner  oval  or  obovate. 

Tn  rather  moist  meadow  lands.  AluiiioAx:  near  Rochester, 
June  '.),  .HM2,  I'dncell  26jcj;  June  Hi,  n)12,  farwcl!  2/2p;  June 
11,  1914,  Farzvell  3666. 

Differs  from  the  typical  form  of  the  species  in  its  more  robust 
habit,  comi)ound  umbel  with  differenlly  sliaped  bulblets,  obtuse 
petals  and  general  glaucousness.  Listed  as  .  llUiim  nil'niin  Oster- 
haut?  in  Rpt.  Michigan  Acad.  Sci.  15:  Ki!).     Xov.   1!»1M. 

.\I-:\V  SPECIl'.S  ()]•   IdLTlTM. 

I  have  long  considered  tliat  the  wild  red  lily  of  the  middle 
west  is  specifically  distinct  from  ihe  yelli>\\-lli)\\  ercd  f.iHuiu  <•(/;!(/- 
dense  L.  of  the  Atlantic  seaboard. 

Our  plant  is  much  taller  and  coarser;  the  llowers  generally  are 
strongly  revolute  and  red  instead  of  yellow;  if  the  twf)  plants 
w'ere  specifically  the  same,  it  would  be  reasonable  to  expect  to  see 
a  vellovv-flowcred  individual  at  times  in  the  middle  west,  l)ut  such 
has  never  come  under  my  observation  during  the  twenty-five  years 
I  have  been  observing  these  plants.     I  li.id  Iie((»me  so  thoroughly 


4'J.", 

imbued  with  the  idea  that  our  red  hly  of  the  middle  west  was  the 
true  Lilium  canadensc  that  when  I  first  saw  the  smaller,  yellow- 
flowered  lily  east  of  the  Appalachians,  from  the  window  of  a 
slowly  moving  train,  I  was  tmable  to  recognize  it  as  of  that 
species,  it  appeared  to  be  so  radically  different  from  my  concep- 
tion of  what  Lilium  canadense  should  be.  The  red-flowered 
plant  is  unquestionably  a  distinct  species. 

Lilium  michiganense  sp.  nov. 

Leaves  remotely  whorled,  six  to  ten  in  a  whorl,  three-  to 
seven-nerved  and  rough  on  the  nerves  beneath  as  well  as  on  the 
margins,  lanceolate  (12  mm.  wide  by  9  cm.  long)  to  ovate-lanceo- 
late (19  mm.  wide  by  4.5  cm.  long)  ;  flowers  in  a  pyramidal 
cluster  (two  to  four  axial  from  the  uppermost  whorl  and  about 
four  racemosely  disposed  on  the  terminal  portion  of  the  stem), 
the  peduncles  10-12  cm.  long,  often  bearing  a  foliaceous  bract 
near  the  middle. 

]\IiciiiGAX  :  Wiard's  Crossing.  July  9,  ]910,  FavKrll  2162]/,. 

Similar  to  L.  canadensc  in  foliage  and  to  L.  superhnm  in  its 
flowers,  which  are  of  a  beautiful  orange-red,  copiously  spotted 
inside  wuth  purplish-brown  or  crimson  spots.  The  upper  leaves 
of  this  plant  are  often  smooth  on  the  veins  beneath,  a  transition  to 
L.  superhiim,  which,  though  credited  to  Michigan,  I  have  not  yet 
detected  here.  The  new  species  occurs  in  three  well-defined 
forms,  and  I  have  taken  the  most  highly  developed  form,  although 
not  the  commonest,  as  the  type. 

Lilium  michiganense  umbelliferum  \  ar.  now 
Differs    in   having   the    stem    end   abruptly    at   the    uppermost 
node,  the  inflorescence  being  composed  of  an  umbel  only,  of  from 
two  to  five  flowers,  from  the  axils  of  the  leaves  of  the  uppermost 
node. 

AliCHiGAX  :  Wiard's  Crossing,  July  9,  1910,  FarivcU  2162I; 
Birmingham,  September  7,  1903,  FarwcU  1261c;  Belle  Isle,  July 
16,  1892,  Farzi'dl  1261;  Palmer  Park,  July  1(3,  1902,  Farzvell 
1261b;  Rochester.  July  4.  1896,  Farzi'cU  1261a. 

Lilium  michiganense  uniflorum  var.  no\-. 
The  simplest  form,  in  which  the  stem  is  continued  beyond  the 
uppermost  whorl  of  leaves  and  bears  a  single,  nodding  flower. 
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Michigan:  Wiard's  Crossing,  July  9,  1910,  Farzvell  2162}^; 
Rochester,  July  14,  1912,  Farivell  2848 ;  Parkedale  Farm,  October 
5,  1913,  Farzvell  3523;  Rochester,  July  1-t,  1913,  Farzvell  2848. 

It  is  a  misnomer  to  call  L.  niichiganense,  as  is  usually  done 
here,  "the  wild  yellow  lily,"  as  the  flowers  are  never  yellow ;  the 
buds  are  at  first  green,  then  yellow  (some,  however,  never  show 
any  sign  of  yellow  externally),  and  finally  red;  the  flowers  when 
opened  are  orange-red  externally  and  on  the  blade  internally,  the 
midvein  being  orange-yellow,  the  claw  pale  yellow  or  whitish  and 
copiously  blotched  with  crimson  spots  which  extend  upward  on 
the  blade  for  one-half  to  two-thirds  its  length.  I  ha\e  included 
in  this  species  certain  forms  in  which  the  buds  show  no  yellow 
color,  and  the  flower  has  brownish-purple  instead  of  crimson  spots 
with  orange-red  extending  down  the  claw,  but  in  which  the  leaves 
are  characteristic.  Further  study  may  ])ro\'e  these  forms  to  b« 
distinct.  The  segments  are  recurved  to  below  the  middle,  often 
spirally  coiled,  so  that  the  apex  is  again  ascending. 

Lilium  peramoenum  s]).  no\'. 

Similar  to  L.  ui'icli'uianensc,  but  the  leaves  are  more  numerous, 
eight  to  sixteen  in  a  wheel,  with  a  corresponding  increase  in  the 
number  of  flowers  in  the  inflorescence ;  the  flowers  are  orange-red 
throughout,  dotted  with  copious  ])ut  smaller  spots;  the  leaves  are 
narrower,  linear-lanceolate,  10  mm.  wide  by  9  cm.  long  to  oblong- 
lanceolate  !■")  mm.   wide  by  1    cm.  long. 

Michigan:  rarkcdalc  l"arm,  July  1!>,  1!»M,  I'orzvell  3J26. 
Elder  thickets  in  rich  nuick  lands.  L.  uiichujancnsc  is  found 
I'sually  in  jioorer  soil,  though  it  mav  be  in  dry  fields  and  on  banks 
or  in  wet  swamps  and  meadows,  llotli  species  range  from  \-'l 
m.  in  height. 

NOTES  ON  UNIFOLIUM  BIFOLIUM. 

In  Rhodora  for  December,  1914,  Mr.  Fernald  describes  a 
I)ubcscent  form  of  Maianthemiim  canadcnsc  as  a  new  variety 
(var.  interius)  and  gives  its  range  from  IlliiKiis  north  and  north- 
westward into  Canada.  He  had  not  seen  this  imbescent  form  east 
of  Illinois  or  Wisconsin.  The  late  Mr,  C.  II.  Hicks  collected  it 
;ii  r)\\osso.   .Michigan,  in    ls^!»,  and  I  found  it  at  Stonev  Creek, 


Michigan,  in  1913.     Both  stations  are  in  the  southeastern  part 
of  the  State,  about  sixty  miles  apart. 

A  careful  study  of  a  series  of  specimens,  ranging  from  Oregon 
to  Hungary,  allows  of  but  one  conclusion — that  there  is  but  a 
single  species  and  that  the  plant  recently  described  by  Mr.  Fernald 
as  Maiantheinwn  canadcnse  var.  interius,  is,  in  reality,  identical 
with  the  Linnean  Convallaria  bifolia,  and  is,  consequently,  Ufii- 
foliurn  bifolimn  (L.)  Greene.  The  plant  from  the  Black  Hills, 
Figs.  7,  8,  it  will  be  observed,  corresponds  with  that  from  Den- 
mark, Fig.  6 ;  the  collections  of  Mr.  Hicks,  Figs,  9,  10,  are  nearly 
identical  with  those  from  Hungary  and  Bavaria,  Figs.  1,  5;  and 
my  own  collection  from  Stoney  Creek,  Fig.  11,  is  very  close  to 
another  plant,  Fig.  3,  from  Bavaria;  the  outlines  of  the  leaves  of 
the  var.  canadense,  Figs.  12-19,  are  the  same  as  those  of  the 
type,  no  other  difiference,  save  that  of  pubescence,  being  detect- 
able; the  apex  in  both  is  acute  or  obtuse,  the  base  cordate  or 
sagittate;  the  western  variety  kamtscJiaticum,  Figs.  22,  23,  shows 
the  broadest  sinus ;  the  European  type,  the  deepest ;  the  var. 
canadense,  the  shallowest;  and  the  var  ovale,  Figs.  20,  21,  the 
narrowest;  but  there  is  a  regular  graduation  from  one  extreme 
to  another.  The  var.  kamtschaticnm  has  the  longest  petiole  with 
the  blade  prominently  decurrent  on  it ;  the  plants  of  Loher,  Fig.  3, 
and  Cavassius,  Fig.  4,  show  the  blades  slightly  decurrent  on  the 
petioles,  thus  in  a  measure  paralleling  the  western  form.  The 
pedicels  vary  from  2-6  mm.  in  length  in  all  the  forms ;  the  petioles 
of  the  upper  leaf  measure  1-6  mm.,  and  of  the  lower  leaf,  2-16 
mm.,  in  all  the  forms  except  the  western,  which  has  much  longer 
petioles.  There  is  in  Michigan  a  plant  with  broadly  ovate  or  oval 
leaves,  Figs.  20  (stem-leaf),  21  (root-leaf)  ;  Pursh  traversed 
the  region  of  "the  Lesser  and  Great  Lakes,"  and  I  have  no  doubt 
that  this  form  is  the  basis  of  his  Smilacina  canadensis  var.  ovalis; 
the  base  of  the  leaf  is  cordate  or  rather  sagittate,  but  the  sinus  is 
closed  or  nearly  so,  which  renders  it  inconspicuous.  There  is  a 
form  which  has  three  leaves  to  the  stem  and  in  Europe  forms  are 
found  with  but  one  leaf.  The  differences  in  length  of  petioles, 
pedicels,  and  the  size  of  the  leaf-sinus  cannot  be  correlated  with 
other  characters  with  a  sufficient  degree  of  accuracy  to  warrant 
separating  the  different  forms  as  species ;  such  dift'erences  as  exist 
are  of  degree  and  not  of  kind  and  therefore  are  not  of  specific 
value.    The  species  and  its  forms  may  be  listed  as  follows : 
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Unifolium  bifolium  (L.)  Greene 

Maiantlicmuui   canadensc  var.    'intcriiis  Fernald,  Rhodora  16: 

211.        191J:. 

Michigan  :  Owosso,  ]\Iay  21.  l.s<S!),  G.  H.  Hicks;  Stoney  Creek, 
May  25,  1913,  Farzvell  3412.  Illinois  westward  to  the  Black  Hills 
and  northward  into  Canada ;  also  in  Europe. 

Unifolium  bifolium  monophyllum  forma  nov. 

Differs  from  the  s])ecies  only  in  ha\in,^"  but  one  leaf  on  the  stem. 
Sweden  :  Moheda,  C.  G.  H.  Cavassius,  in  the  herbarium  of  Parke, 
Davis  &  Company. 

Unifolium  bifolium  canadense  (Desf.)  comb.  nov. 

Maiantliemum  canadense  Desf.  Ann.  Mus.  Paris  9  :  51.     1807. 

Convallarla  bifolia  var.  canadensis  Poir.  Enc.  4:  371.    1810. 

Michigan:  Detroit,  May  9,  1895,  Farzvell  jypa;  Algonac,  Sep- 
tember 13,  191 1,  Farzvell  3808.  From  Michigan  eastward,  ranging 
north  to  Newfoundland  and  south  to  the  Carolinas. 

Unifolium  bifolium  trifolium  (Pursh)  comb.  \w\. 

Smilacina  canadensis  var.  irifolia  Pursh,  Fl.  Am.  Sept.  233. 
1814. 

The  stem  has  three  leaves,  otherwise  like  the  variety  canadensc. 
Michigan:  Detroit,  j\Iay  !),  1895,  Farzvell  3^pb. 

Unifolium  bifolium  ovale  (Pursh)  coml).  nov. 

Smilacina  canadensis  var.  oz'alis  Pursh,  Fl.  Am.  Sept.  233. 
1814. 

I  here  ado])t  Pur.sh's  varietal  name  for  the  form  in  the  Fake 
Superior  district,  with  broadly  o\ate  or  oval  leaves. 

AIiciriGAN :  Keweenaw  T\Miinsula,  June,  1S8(;,  Farzvell  3~(j; 
October,  1914,  Farzvell. 

Unifolium  mi-oi.iUM  KA.MT.scif.vncuM  (Gmel.)  Pi])er 
California  to  Idaho  and  Alaska;  also  Sil)eria. 
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NOTES  ON  VAGNERA 

Vagnera  stellata  (L.)  Morong 

The  common  woodland  form,  3-4.5  dm.  in  height,  bearing  seven 
to  twelve  leaves  with  a  short,  harsh  pubescence  on  the  veins  on 
the  lower  surface,  becoming,  with  age,  glabrate  or  smooth,  at  least 
to  the  touch. 

Michigan:  Ypsilanti,  May  29,  181)1,  Farzvcll  1121;  Parkedale 
Farm,  May  19,  1912,  FarivcU  2567;  Rochester,  June  28,  191-1, 
Farwell  sdgp. 

This  I  take  to  be  the  typical  form  of  the  species.  There  is  a 
wide  range  in  the  size  of  the  plant  and  leaves,  in  the  pubescence, 
and  in  the  habitat  of  this  species ;  the  rhizome  seems  to  vary  in 
size  correspondingly ;  the  fruit,  while  young,  is  green ;  but  as  it 
approaches  maturity  it  becomes  purple  on  the  angles ;  then  inter- 
mediate lines  of  a  paler  color  appear  ;  later  it  is  finely  lined  or 
spotted  and  ultimately  becomes  a  ruby  red  as  in  F.  raceuiosa 
and  the  other  species  of  the  genus.  Fruit,  however,  in  this  species 
is  a  rarity;  most  of  the  flowers  are  sterile  and  drop  from  their 
pedicels  at  an  early  stage  as  though  the  plant  were  of  hybrid 
origin;  if  such  is  the  case  the  parents  probably  are  ['.  raceuiosa 
and  V.  trifolia. 

Vagnera  stellata  mollis  var.  nov. 

Differs  from  the  typical  form  of  the  species  in  having  the  leaves 
densely  and  permanently  velvety  pubescent  all  over  the  lower 
surface;  in  the  more  numerous  leaves,  six  to  fourteen,  1-5  cm. 
wide  and  3.5-20  cm.  long;  plant  often  larger,  attaining  a  height 
of  nearly  1  m.,  but  sometimes  smaller  and  not  exceeding  18  cm. 

Michigan:  Parkedale  Farm,  May  30,  Jnne  11,  and  July  4. 
1914,  Farwell  3631,  366g>y2,  372oy-2  ;  growing  in  muck  lands,  on 
barren  hilltops,  and  in  Sphagnum,  in  the  order  named.  South 
Dakota  :  Black  Hills,  W .  S.  Rusty. 

The  habitat  of  the  variety  is  as  variable  as  that  of  the  typical 
form.  The  plants  growing  in  Sphagnuui  are  the  smallest  but  seem 
to  perfect  fruit  more  readily  than  those  in  other  situations ;  those 
growing  in  rich  muck  in  elder  thickets  are  the  largest  and  do  not 
perfect  fruit  at  all ;  the  plant  does  not  disdain  the  exposed  tops 
and  sides  of  more  or  less  barren  hills,  but  fruit  is  seldom  seen  in 
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such  localities.     \\'ith  all  its  variableness,  however,  the  soft  vel- 
vet}' pubescence  of  the  plant  remains  constant. 

\'agxeka  trifolia  (L.)  ]\Iorong 

This  species  and  Unifoliuiii  bifoliitiii  are  locally  known  as  wild 
lily-of-the-valley.  In  the  Lake  Superior  region  of  Michigan  both 
are  quite  common.  Besides  the  ordinary  three-leaved  form  of 
F.  trifolia  there  are  two  others  that  are  frequently  met  with  ;  one 
has  two  leaves  to  the  stem,  and  the  other,  one  leaf.  These  may 
be  recorded  as  follows  : 

Vagnera  trifolia  bifolia  forma  nov. 
A  form  with  two  leaves  on  the  stem. 
MiciiiGAX  :  Keweenaw  Peninsula,  Ji-ine  !(!,  18S6,  Fani.'cll  ^/So. 

Vagnera  trifolia  unifolia  forma  nov. 

A  form  with  only  one  leaf  on  the  stem. 

Michigan  :  Keweenaw  Peninsula,  Jt^nt'  1(»,  18SG,  Farzccll  >~(^b. 

Department  of  Botany, 

Parke,  Davis  &  Company, 
Detroit,  Michigan. 

Explanation    of    plate    20. 

Figs.  1-11.     Unifolium  bifolium   (L.)  Greene. 

1.  Pressburg,  Hungary,  Richter.  2.  Woods  near  Munich,  Germany, 
May,  1891,  C.  J.  Mayer.  3.  Woods  near  Munich,  Germany,  Alay,  1887, 
Loher.  4.  Mohcda,  Sweden,  C.  G.  H.  Cavassius.  5.  Same  locaHty  and 
collector  (forma  monuphylhim) .  6.  Lvniil)v,  Denmark,  Tune,  1865,  ./. 
Laiiqe.  7,  8.  Black  Hills,"  South  Dakota,  IV.  S.  Rtisbv.  9,  10.  Owosso, 
Michigan,  May  21,  1889,  G.  H.  Hick.s:  11.  Stnncy  Creek,  Michigan,  far- 
well  3412. 

Figs.  12-19.    Uxu-olium  Bn-OLiUM  canadense  (Desf.)  Farwcll. 

12-14.  Westficld,  Mas.sachusetts,  May  29,  1873,  //.  H.  Rushy.  15.  East 
Greenwich,  New  York,  1867,  A.  Fitch.  16,  19.  Alsonac,  Michigan,  Septem- 
ber 13,  1914,  Farzvell  3S9S.  17,  18.  Detroit,  Michigan,  Alay  9.  1893, 
Farzvell  379a. 

Figs.  20,  21.     Unifolium  bifolium  ovale  (Pursli)  Farwcll. 

20.  Lower  leaf ;  Keweenaw  Peninsula,  Michigan,  June  16,  1886,  I'arwrl! 
379.     21.  Root  leaf;  same  locality  and  collector,  October,  1914. 

Figs.  22,  23.     Unifolium  bifolium  kamtschaticum   (Gmel.)   Piper. 

22.  Lower  leaf;  Cascades  of  the  Columbia  River,  Washington,  June  3, 
1882,  W .  N.  Suksdorf  23.     Upper  leaf ;  same  locality,  collector,  and  date. 

Figs.  1-8,  12-15,  22,  and  23  were  drawn  from  specimens  in  the  her- 
barium of  Parke,  Davis  &  Company;  the  renjaining  figures,  from  speci- 
mens in  the  herbarium  of  (lie  writer.      .Ml  are  reduced  one-half. 
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UXIFOLIUM  BIFOLIUM  (L.)  Greene 


THE  HEMLOCK  SPRUCE. 

OLUER  A.   FARW  ELL. 
(Department  of   Botany,   Parke,  Davis   &  Co.,  Detroit,   Mich.) 

In  Rhodora  for  March,  1915,  Mr.  Alfred  Rehder  published  a 
criticism  of  my  paper  on  "the  correct  name  of  the  Hemlock 
Spruce"  which  appeared  in  the  issue  of  the  Bulletin  of  the  Torrey 
Botanical  Club  for  December,  1914.  I  shall  not  attempt  to  answer 
the  salient  points  of  his  discussion  in  the  order  in  which  they  are 
given,  but  will  take  analogous  but  non-contiguous  features,  and 
bring  them  together  in  order  to  show  as  clearly  as  possible  the 
inconsistencies  and  fallacies  of  his  statements  and  conclusions. 

In  dealing  wnth  specific  names  and  the  species  which  they  rep- 
resent two  axioms  are  in  general  use.  The  first  is  that  any  species 
which  has  had  the  type  specifically  mentioned  or  designated  by  the 
author  stands  or  falls  with  that  type ;  the  author's  specific  name 
cannot  be  transferred  to  another  plant.  The  other  is  that  where 
the  type  has  not  been  specifically  mentioned  or  designated,  the  first 
author  revising  the  species  must  of  necessity  make  his  own  choice 
as  to  which  element  shall  bear  the  name.  That  choice  should  be, 
and  perhaps  is,  generally,  determined  by  the  internal  evidence. 

Mr.  Rehder  fails  to  see  wherein  my  reference  to  Article  46  of 
the  Vienna  Rules  bears  upon  the  case  at  issue  since  the  Article 
mentioned  treats  of  the  combining  of  two  or  more  species  and  not 
of  the  division  of  one.  The  Vienna  Rules  are  general  laws  for 
the  guidance  of  such  botanists  as  have  subscribed  to  theuL  In  the 
treatment  of  species,  the  first  author  revising  them  is  given,  under 
certain  conditions,  the  choice  of  making  his  own  interpretation  as 
to  the  application  of  the  specific  names,  and  subsequent  revisers 
cannot  alter  this  interpretation.  The  Vienna  Congress  in  handling 
this  subject  relating  to  the  treatment  of  species  first  considers  the 
combining  of  species,  and  it  is  here  that  the  general  law  making 
the  author's  choice  of  name,  under  certain  conditions,  permanent, 
is  expressed.  When  considering  the  division  of  a  species,  the 
Congress,  acting  upon  the  basis  that  "brevity  is  the  soul  of  wit," 
declined,  and  justly  so,  to  perpetrate  a  needless  repetition. 

In  regard  to  the  detailed  description  of  Pimts  Balsamea  Lin- 
naeus, which  Mr.  Rehder  fails  to  see  is  not  restrictive,  it  may  be 
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remarked  that  the  leaves  of  Tsiufa  caroHiiiaiia.  a  species  growing 
in  \'irginia,  may  be  notched  at  the  end,  thus  coming  under  the 
designation  siib-ciiuvuiinatis.  Also  that  the  leaves- of  A.  Frascri 
may  be  either  emarginate  or  ol)tuse.  Rehder  claims  that  it  liad 
not  been  disccn'ered  at  the  time  P.  Balsaiiiea  was  published.  It 
would  be  more  accurate  to  say  that  it  was  not  recognized  at  the 
time  as  a  distinct  species  but  there  is  no  evidence  to  prove  that  it 
was  not  known  and  included  in  Pinus  Balsamea.  It  must  there- 
fore be  considered  in  any  discussion  of  the  subject.  The  leaves 
of  the  Balsam  Fir  from  Vermont  show  an  emarginate  apex,  but 
those  from  the  Lake  Superior  district  have  no  such  markings  but 
are  rounded  and  as  obtuse  as  the  leaves  of  the  Hemlock.  The 
leaves  of  the  Hemlock  Spruce  are  as  broad  as  those  of  the  Balsam 
Fir,  so  they  are  not  excluded  from  consideration  bv  a  comparison 
of  the  latter  with  those  of  the  Silver  Fir.  The  white  bands  on 
the  imder  side  of  the  leaves  in  the  Hemlock  are  usually  com])osed 
of  four  rows  of  stomata,  but  frequently  are  of  live  or  six  and 
sometimes  of  seven  or  eight;  those  on  leaves  of  the  P)alsam  I^^ir  of 
Lake  Superior  are  generally  of  seven  or  eight  rows,  but  are  fre- 
quently of  any  number  between  four  and  eight  inclusive,  while 
those  on  trees  from  Vermont  from  three  to  eight  with  six  about 
the  general  run.  It  will  therefore  be  seen  from  the  foregoing 
that  the  Linnaean  detailed  description  of  Pinus  Balsamea  is  not 
only  not  characteristic,  for  the  leaves  may  be  entire  and  obtuse  and 
the  rows  of  stomata  as  low  as  three,  but  it  is  broad  enough  to 
include  the  leaves  of  what  are  now  considered  as  four  species 
includi-d  under  two  genera.  Not  only  tliat  but  the  real  characters, 
found  in  the  cones,  upon  wliich  the  genera  and  species  are  sepa- 
rated, are  not  even  touched  upon  br  Linnaeus.  The  Liimaean 
description  may,  therefore,  mean  any  one  of  two  or  more  species 
and  Pinits  Ihdsainea  i>iim.,  as  to  the  specific  name,  is  the  IJalsam 
l'"ir;  as  tf)  the  description,  an  undelinable  aggregate;  and  as  to  the 
synonyms,  the  Ilemlcuk  .Spruce. 

Rehder  claims  that  the  flronovian  synonym,  the  Hemlock 
Spruce,  is  the  type  of  I'inus  canadensis  Linii.  because  the  Lin- 
naean diagnosis  "is  taken  nearly  literallv  fiom  the  synonym  of 
Gronovius."  I''urther  on  he  admits  .  I  hies  canadoisis  Miller  to  be 
a  new  name  for  a  different  species  because  "Alillej-  does  not  (|uote 
I'iufiK  (iDKidensis  Linn.'iens  as  a  syn(Miym."     Miller  does  not  (|uote 
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the  binomial,  it  is  true,  but  he  does  use  the  Linnacan  specific  name 
and  lie  does  use  the  L'mnaean  diagnosis  upon  which  Rehder  lays  so 
much  stress  and  which  "is  taken  nearly  literally  from  the  synonym 
of  Gronovius.  This  shows  as  clearly  as  if"  Miller  "had  expressly 
designated  the  Gronovian  plant  as  the  type  of  his  species,  that  his" 
Abies  canadensis  "is  based  primarily  on  the  plant  described  by 
Gronovius."  In  other  words,  if  the  Linnaean  diagnosis  is  the 
type  of  Piniis  canadensis  to  the  exclusion  of  other  matter  not 
conspecific  with  it,  the  same  must  be  true  of  Miller's  .Ihics  cana- 
densis, for  the  diagnosis  and  the  specific  name  are  the  same  in 
each  and  have  the  same  origin,  thus  making  the  two  binomials 
synonymous  even  though  Miller  did  not  cjuote  Piiiiis  canadensis 
as  a  synonym.  Rehder.  therefore,  fails  to  prove  that  Abies  cana- 
densis Miller  is  different  from  Finns  canadensis  Linnaeus. 
Furthermore,  since  he  insists  that  the  Hemlock  Spruce  is  the  type 
of,  the  latter  it  must  also  be  the  type  of  the  former  because  the 
two,  according  to  his  own  method  of  reasoning,  have  been  proved 
to  be  synonymous.  The  fallacy  is  so  evident  that  it  needs  no 
comment. 

Rehder  doubts  that  Miller  intended  to  transfer  the  Linnaean 
species  from  Finns  to  Abies  and  that  if  he  actually  had  such  inten- 
tion he  misapplied  the  name  under  the  laws  of  priority.  The  only 
law  of  priority  that  will  apply  here  is  the  one  giving  the  first 
author  revising  a  species  the  ])rivilege  of  choosing  the  specific 
name  under  certain  conditions — Article  4G  which,  by  inference, 
covers  the  division  of  species  as  w'ell  as  the  combination  of  them. 
Finns  canadensis  Linn,  is  an  aggregate  zvitJiout  a  designate  type 
consisting  of  the  White  Spruce  and  the  Hemlock  Spruce.  In 
transferring  from  Finns  to  Abies  Miller  separated  the  two  ele- 
ments, retaining  the  specific  name  and  diagnosis  for  the  White 
Spruce  (the  synonym  of  Miller)  and  giving  a  new  name  .Ibies 
americana  to  the  Hemlock  (the  synonym  of  Gronovius).  It  is, 
therefore,  very  evident  that  Miller  not  only  knew  what  he  was 
about,  but  that  he  intended  to  transfer  the  species  and  that  the 
name  was  not  misapplied  since  he  used  it  in  the  sense  that  Lin- 
naeus did — "canadensis"  being  indicative  of  the  Uliite  Spruce,  as 
Balsaniea  is  of  t/ie  'Balsam  Fir.  ITnder  the  above  mentioned 
Article  this  choice  cannot  be  changed.  As  above  shown  Rehder 
completely  fails  to  i)rove  that  the  specific  name  "canadensis"  was 
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misapplied  by  Miller;  he  admits  that  Abies  canadensis  is  the 
White  Spruce,  yet  refers  the  Piniis  canadensis,  a  synonym,  to  the 
Hemlock  Spruce ;  the  fallacy  of  Rehder's  argument  is  very 
apparent. 

The  whole  discussion  revolves  about  the  determination  of  a  type 
for  Piiiiis  canadensis  Linnaeus.  If  it  can  he  shown  that  Linnaeus 
actually  had  the  Hemlock  Spruce  in  view  for  his  P.  canadensis  it 
must  be  considered  the  type,  and  in  this  case  it  must  be  admitted 
that  Miller  has  misapplied  the  name.  But  did  he?  Will  Mr. 
Rehder  admit  that  Miller  had  the  Hemlock  in  view  for  his  .  /. 
cauadoisis  because  he  used  the  Linnaean  diagnosis,  which  "was 
taken  almost  literally  from  the  synonym  of  Gronovius?"  Cer- 
tainly not !  Xor  any  one  else !  Then  why  for  P.  canadensis? 
In  the  first  edition  of  the  Species  Plantarum  Linnaeus  placed 
two  Hemlock  syn(jnyms  under  P.  Balsainea:  in  the  second  edition 
he  admitted  another  si)ecies,  P.  canadensis,  to  include  the  WHiite 
Spruce  and  one  of  the  synonyms  (the  more  recent)  of  the  Hem- 
lock Spruce,  leaving  the  other  (the  older)  where  originally 
I)laced,  under  P.  Balsainea.  ^\'hen  Linnaeus  used  these  synonyms 
he  gave  them  the  status  of  ])ost-Linnaean  publications,  and  the 
older  of  these  in  point  of  actual  publication,  that  of  Plukenet, 
nuist  therefore,  under  the  law  of  priority,  be  considered  to  be  the 
t\pe  of  the  Hemlock  Spruce.  This  did  not  receixe  a  l)inomial 
name  until  Miller  named  it  .Ihics  amcricana.  Ihit  what  was  tin- 
incident  that  induced  Linnaeus  between  1753  and  J7();5  to  estab- 
lish a  new  species  in  this  grouj)  of  plants?  Was  it  from  anything 
Plukenet  or  (Ironoxius  liad  written  (luring"  that  decade?  .Most 
ccrainly  not,  for  one  had  lieen  long  dead  and  the  other  had  pub- 
lished nothing  nc7i.<  \\\nm  the  subject.  It  is  not  probable  that  a 
rei)erusal  of  the  old  writings  had  anything  to  do  with  tlie  matter 
as  these  had  alreadx-  been  thoroughh'  studied  for  the  first  echtion  ; 
also  the  fact  that  the  synonyms  were  separated  and  ])laced  tmder 
two  species,  to  neither  of  which  they  belonged,  is  very  conclusixe 
evidence  that  Linnaeus  nt-ither  knew  the  Hemlock  Spruce  nor 
had  any  real  conception  of  its  status  as  a  si)ecies  ami  therefore 
cf)uld  not  have  considered  it  a  type.  What  tlien  was  tlie  control! 
ing  factor  in  the  establishment  of  PIniis  canadensis/  During  the 
decade  above  referred  to  Miller  ])ublished  and  described  undi-r 
the  old  style  of  nomenclature  four  si)ecies  of  this  grouji  and  later 


illustrated  at  least  one  of  them,  the  White  Spruce.  These  publi- 
cations of  Miller  brought  the  species  prominently  before  Lin- 
naeus, who  readily  recognized  the  claims  of  the  White  Spruce  to 
specific  rank  and,  on  the  strength  of  Miller's  publications,  ac- 
corded it  such  as  Pinus  canadensis  in  the  second  edition  of  the 
Species  Plantarum.  Rehder  claims  that  the  specific  name  in 
Pinus  Balsamea  is  indicative  of  what  Linnaeus  meant,  and  fur- 
thermore that  it  shows  Linnaeus  did  not  get  all  his  information 
regarding  the  Balsam  Fir  from  the  Hemlock  synonyms  cited 
under  it.  Does  not  the  same  reasoning  apply  when  considering 
P.  canadensisF  Or  will  Mr.  Rehder  deny  that  it  does  and  insist 
that  Linnaeus  obtained  the  specific  name  "canadensis"  from  the 
xvritings  of  Gronovius  on  J'^irginia  and  the  Hemlock  Spruce?  The 
entire  internal  evidence  shows  conclusively  that  Linnaeus  had 
the  White  Newfoundland  Spruce  in  mind  when  he  published 
Pinus  canadensis  notwithstanding  he  drew  up  his  diagnosis  from 
Gronovius,  which,  under  the  circumstances,  was  unfortunate. 
The  proper  specific  name,  therefore,  for  the  Hemlock  Spruce  is 
the  one  first  applied  to  it,  that  of  americana,  and  the  correct 
binomial,  Tsiiga  americana   (Miller)   I^'arwcll. 
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Relative  to  the  Total  Nitrogen  and  ^t  -Amino  Nitrogen  Content 
of  Pepsins  of  Different  Strengths. 

PRE  1. 1  MIXARV     C<'MMrXICATIOX. 

By  T.  B.  Aldrich. 

(From    the    Rr-scarch    Laboratory    of    Parke,    Davis    &    Co.,    Detroit.) 

About  a  year  ago,  I  secured  a  number  of  pei)sins^  of  \arious 
strengths  from  our  Digestive  Ferment  Department,  for  the  pur- 
pose of  determining  what,  if  any,  relation  exists  between  the  total 
nitrogen,  the  <:^-amino  nitrogen,  and  the  strength  of  the  pepsins, 
for  it  was  thought  that  this  investigation  might  throw  some  light 
on  the  nature  of  pepsin  in  particular  and  of  enzymes  in  general. 

According  to  the  pharmacopoeial  tests  the  strength  of  the  pep- 
sins employed  ran  all  the  way  from  1 :(),()()()  to  1  ilo.OOO  in  pro- 
teolytic activity ;  that  is,  they  showed  a  wide  \ariation  in  acti\ity 
and  should  show  some  differences  along  the  lines  indicated. 

The  total  nitrogen  was  determined  by  the  official  Gunning 
method.-  Two  blanks  were  made  first  with  saccharose,  using  the 
same  reagents  and  in  the  same  quantities  used  with  the  pepsin. 
Distillation  and  digestion  were  carried  on  for  the  same  length  of 
time  in  both  cases. 

The  cf-amino  nitrogen  was  determined  according  to  the  method 
of  Van  Slyke,^  using  the  larger  apparatus.  A  4  per  cent  solution 
of  the  pepsin  was  carefully  prepared  and  5  cc.  of  the  solution 
(200  mg.  of  pepsin)  were  taken  in  most  instances  for  each  deter- 
mination. Two  determinations  were  always  carried  out,  some- 
times three  or  four. 

Table  I  gives  the  results  of  the  total  nitrogen  determinations; 
Table  II  those  of  the  «'-amino  nitrogen ;  while  Table  III  gives  the 
average  percentages  of  total  nitrogen  and  ^I'-amino  nitrogen  in 
the  seven  samples  employed. 

From  the  table  and  curve,  it  is  seen  that  there  is  a  gradual 
decrease  in  the  percentage  of  <a?-amino  nitrogen  in  the  samples  in 
the  order  of  their  strength.  It  would  seem  as  though  the  method 
used  in  the  purification  of  the  pepsins  gradually  eliminates  the 
simpler  fl'-amino   nitrogen   compounds   and   consequently   causes 

^The    pepsins    were    furnished    me    by    Mr.    Harvey    Merker,    head    of    the    Digestive 
Ferment   Department,   and   1   wish  to  thank  him   heartily   for  the   same. 
2t/.   5".   Dept.  of  Agriculture,  Bull.   io8,   1912,  7. 
3Van   .Slyke,  D.   D.,  Jour.  Biol.   Chcm.,   1912,  xii,   275. 
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an  accumulation  of  more  complex  bodies  in  the  stronger  pepsins. 
Taking  it  for  granted  that  with  the  still  higher  pepsins  the  recog- 
nizable a-amino  nitrogen  content  will  be  further  decreased,  we 
would  tinally  by  sufficient  purihcation  obtain  a  ])epsin  having 
very  little  detectable  «'-amino  nitrogen  or  an  amount  api)roxi- 
mating  that  in  the  native  protein,  from  which  we  could  infer  that 
the  pepsins  are  of  a  more  complex  structure  than  the  sim[)ler 
«'-amino  nitrogen  compounds — that  is,  they  approach  the  native 
proteins  in  comjilexity,  where,  according  to  Fischer's  peptide 
theory  of  protein  structure,  they  react  with  only  a  trace  of  their 
nitrogen,  nearly  all  of  the  latter  being  bound  in  the  peptide  link- 
ings  of  the  protein  molecule.  In  general  the  smaller  the  mole- 
cules, the  greater  the  proportion  of  free  amino  nitrogen,  as  has 
been  indicated  by  the  results  with  the  i>eptides. 

The  higher  pei>sins  having  a  strength  of  1  :S,.~)0<)  to  1  :ir),00() 
contain  from  ;').(»S  to  'i.Ufi  per  cent  of  a'-amino  nitrogen,  equal  to 
18  to  --iO  i)er  cent  of  the  total  nitrogen,  which  comi)ares  with  the 


TABLE  I. 

Total  Nitrogen  in  the  Pepsins. 


Pepsin  used. 

.'Amount  of  pepsin. 

Acid  used. 

-^aso, 

Nitrogen  obtained. 

Nitrogen. 

No.  74    I 
1:6,000   \ 

gm. 

1.041 
1.095 

cc. 

107.8 
113.2 

em. 
0.151 
0.159 

per  cent 

14.55 
14.57 

A.P.B.  J 
1:7,000 

1.065 
1.035 
1.124 
1.530 

112.0 
108.5 
117.4 
121.0 

0.157 
0.152 
0.165 
0.170 

14.72 
14.68 
14.64 
14.70 

No.  79    / 
1:8,000    \ 

1.087 
1.064 

111.6 
108.7 

0.156 
0.152 

14.39 
14.30 

Xo.OO 
1:8,500    1 

0.997 
1.020 
1.010 
1.082 

100.9 
102.4 
101.5 
109.2 

0.141 
0.143 
0.142 
0.153 

14.20 
13.98 
14.08 
14.10 

No.  1      f 
1 :  10,000  \ 

1.042 
0.995 

105.2 
100.5 

0.147 
0.141 

14.14 
14.15 

No.  70    / 
1:11,500  t 

1.014 
0.975 

109.0 
103.4 

0.153 
0.145 

15.06 

14.85 

No.  78    / 
1: 15,000  \ 

1.008 
1.006 

107.7 
106.0 

0.151 
0.151 

14.98 
14.90 
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TABLE  II. 
-Amino  Nitrogen  in  the  Pepsins. 


Pepsin  used. 

Amount 
taken. 

Nitrogen. 

Tempera- 
ture. 

Barome- 
ter. 

Nitrogen  found. 

Average. 

No.  74 
1 :  6,000 

mg. 

200 
200 
200 
160 

cc. 

13.3 
12.4 
14.2 
11.0 

°C. 
25 
25 
26 
26 

7nm. 

748 
748 
748 

748 

per  cent 

3.63 
3.39 
3.86 
3.73 

mg. 

7.26 
6.77 
7.71 

5.97    . 

per  cent 

f 

3.65 

A.P.  B.  f 
1:7,000    1 

200 
200 

13.5 
13.5 

30.5 
30.5 

744 
744 

3.55 
3.55 

.  7.11 
7.11 

I3.55 

No.  79 
1 :  8,000 

200 
200 
200 
160 

12.5 
12.6 
12.9 
10.3 

25 
27 
27 
28 

744 
744 
744 
744 

3.39 
3.33 
3.46 
3.45 

6.79 
6.77 
6.93 
5.53 

3.40 

No.  00 
1:8,500 

200 
200 
200 

11.8 
11.6 
11.3 

28 

28 
28 

744 
744 
744 

3.14 
3.09 
3.01 

6.28 
6.18 
6.01 

3.08 

No.  1 
1:10,000 

200 
200 
160 

10.8 
12.1 
8.6 

27 
28 
29 

747 
747 
746 

2.9 
3  2 

2.86 

5.82 
6.48 
4.58 

•2.98 

No.  76    f 
1:  11,500  1 

200 
200 

8.5 
8.6 

27 
27.5 

748 
748 

2.3 
2.4 

4.59 
4.63 

•2.35 

No.  78    1 
1:15,000 

200 
200 
200 

7.7 
7.9 
7.5 

26 
26 
25 

742 
742 
742 

2.06 
2.12 
2.00 

4.13 
4.24 
4.01 

1  2.06 

No. 

Strength  of  pepsin. 

a-Amino  nitrogen. 

Total  nitrogen. 

}ifr  cent 

per  cent 

.       74 

6,000 

3.65 

14.56 

A.P.  B. 

7,000 

3.55 

14.69 

79 

8,000 

3.40 

14.35 

00 

8,500 

3.08 

14.09 

1 

10,000 

2.98 

14.15 

76 

11,500 

2.35 

14.96 

78 

15,000 

2.06 

14.94 

<a'-aniino  nitrogen  obtained  by  Van  Slyke^  for  deutero-albumose. 
The  pepsins  may  therefore  have  been  either  mixtures  of  native 


*Van    Slvke,  Jour 


proteins  and  their  hydrolytic  ])r()ducts,  or  may  have  consisted 
entirely  of  such  products  of  i>artial  hydrolysis  as  the  lower 
albunioses. 

\\'hile  the  percentage  of  -amino  nitrogen  shows  a  constant 
though  slight  decrease  with  increased  acti\ity  the  percentage  of 
total  nitrogen  in  the  samples  shows  very  little  variation,  l-i.l-J: 
to  14.!)-i  per  cent. 

It  is  also  interesting  to  note  the  following  relative  to  the  ni- 
trogen content  of  so-called  pure  pepsins  obtained  from  different 

sources  and  bv  different  methods  and  authors : 

per  cent 

Sclioumow-Simanowskv'    14.55-15.00 

Pekelharing"    ." 14.13-14.75 

Nencki  and  Sieber' 14.33 

Bidder  and   Sclimidt' 17.80 

Chapoteauf    15.4 


d 

CD 

-1 

.^^ 

V 

— - 

~^^ 

1--6P00  17,000  lepOO  1:9,000  liqoOO  llipOO  IIEPOO  l:13p00  ll'^OO  115pOO 

>Strength  of  Pepsins. 

Fig.  1.  The  curve  obtained,  with  the  strength  of  the  pepsins  marked 
along  the  abscissa  at  proportional  intervals,  and  the  percentages  of 
a-amino  nitrogen  marked  along  the  ordinate. 


'■Schouniow-Simanowsky,    E.    ().,    Arch.   /.    cxpcr.    I'alh.    u.   P 

"Pekclharing.   C.   A.,  Ztschr.  f.  physiol.   CItcm..   1902,  xxxv,   b 
'Nencki,  M.,  and  Sieber,  N.,  ibid.,  1901,  xxxii,  291. 
"Bidder   and   Schmidt,    Verdauungssafte,   Leipsic,   1852,   quod 
Die   Fermente,   Leipsic,   1900,    97. 

"Chapoteaut,  P.,  Compt.  rend.  Acad.  d.  .^c,  1882,  xciv,  1722. 


Ii,    xxxui 

_'imcr,    C'. 
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AN  EFFECTIVE  APPARATUS  FOR  EVAPORATING 

AQUEOUS  EXTRACTS  BY  MEANS  OF  A 

CURRENT  OF  AIR. 

Plate  1. 
by  t.  b.  aldricii. 

(From   the    Research    Laboratory    of    Parke,    Pavis    &    Co..    Detroit.) 

In  certain  work  in  biological  chemistry,  where  gland  or  plant 
tissues  are  to  be  thoroughly  exhausted  with  water  or  other  sol- 
vent, the  writer  has  found  it  necessary  to  deal  with  comparatively 
large  volumes  of  liquid,  the  concentration  or  evaporation  of 
which  for  further  study  in  the  laboratory  has  presented  some 
difficulties  at  times,  owing  to  the  sensitiveness  of  the  active  sub- 
stance contained  in  the  extract  toward  heat. 

Vacuum  concentration  has  its  advantages  where  contact  of  the 
extract  with  air  is  known  to  be  harmful,  or  where  the  body  sought 
is  volatile,  and  is  the  only  method  to  be  employed  under  these 
conditions;  however,  where  the  body  to  be  isolated  or  the  solu- 
tion to  be  concentrated  is  not  exceptionally  sensitive  to  oxidation 
but  is  sensitive  to  heat,  the  evaporation  by  means  of  a  warm  blast 
of  air  that  may  be  regulated  to  any  temperature,  possesses,  ac- 
cording to  my  observation,  a  number  of  advantages  over  the 
vacuum  distillation  method. 

For  example,  the  method  is  more  rapid,  especially  at  low  tem- 
peratures ;  during  the  evaporation  no  care  is  necessary  as  in  the 
case  of  vacuum  distillation ;  the  cost  of  evaporation  is  less ;  and 
overheating  at  any  point  is  avoided. 

Unpleasant  smelling  solutions  may  be  evaporated,  since  the 
vapor  is  carried  outside  by  means  of  a  good  drawing  flue.  The 
danger  of  contamination  is  slight,  and  may  be  lessened  by  passing 
the  air  through  a  suitable  thickness  of  cotton.  To  avoid  any 
danger,  however,  the  resulting  solution  may  be  passed  through 
a  Berkefeld  filter  under  proper  precautions  in  case  the  residual 
solution  is  to  be  used  medicinally.  In  certain  cases  it  has  been 
customary  during  evaporation  to  add  some  harmless  volatile 
antiseptic,  such  as  chloretone,  which  helps  to  keep  the  solution 
sterile  during  the  evaporation. 
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The  apparatus  has  been  employed  for  over  a  year  and  found 
very  efficient  in  evaporating  aqueous  extracts  of  various  glands. 

By  consulting  the  accompanying  cut  and  drawing  to  scale,  the 
construction  of  the  apparatus  will  become  apparent.  It  has  in  its 
favor  especially  economy  of  space  and  efficient  utilization  of  the 
heated  air. 

The  essential  parts  of  the  apparatus  consist  of  a  motor  and 
fan.  gas  burner,  and  two  galvanized  iron  pipes  bent  in  the  form 
of  a  V,  one  enclosing  the  other.  The  smaller  is  attached  to  the 
fan  at  one  end  while  the  other  end  terminates  in  the  hood  and  is 
for  conveying  the  heated  air  obtained  from  the  outside  room. 
This  construction  avoids  mixing  the  air  with  the  ])roducts  of  com- 
bustion, which  might  injure  the  products  contained  in  the  liquid 
to  be  evaporated.  The  inner  ])ipe  just  below  where  it  leaves  the 
larger  pipe  divides  into  t\v(j  \^\pes  of  ecjual  diameter,  containing 
gates.  By  this  arrangement  one  or  two  l)lasts  of  air  may  be  em- 
ployed, or  one  or  both  may  be  cut  down  as  desired.  The  two 
terminal  pipes  have  oblong  openings  8"  x  1 "  respectively  and  both 
orifices  may  be  raised  or  lowered  to  conform  to  the  height  of  the 
dish  containing  the  liciuid  to  be  evaporated.  All  the  small  pipe 
inside  the  hood  may  be  removed  in  its  entirety  at  any  time  the 
s])ace  in  the  liood  is  required  for  other  ])urposes.  The  ordinary 
laboratfjry  hood  lends  itself  admirably  as  an  exit  for  the  hot 
air,  since  it  is  fairly  tight  and  may  be  closed  if  desired,  thus 
forcing  the  heated  air  and  moisture  through  the  two  Hues  (one 
is  sufficient)  to  the  outside  air.  The  hood  pictured  has  a  steaui 
bath  flush  with  the  top  of  the  table,  which  may  ]>e  used,  if  desired, 
for  heating  the  solution  from  below. 

The  outer  pipe  is  covered  with  heavy  asbestos  and  is  soldered 
at  one  end  permanently  to  the  top  of  the  hood ;  the  other  open 
end  is  just  above  the  circular  burner  show  n  in  the  cut. 

When  the  burner  is  lit,  the  inner  pipe  is  heated  not  only  directly 
by  the  fiame  but  also  by  the  hot  air  and  gaseous  ])ro(lucts  of 
combustion  which  circulate  freely  through  the  outer  pipe,  escap- 
ing in  jiart  into  the  hood  and  in  jiart  at  the  to])  of  the  outer  pipe 
through  an  f)pening. 

The  air  blast  is  produced  by  a  Xo.  1  ."sirocco  fan  (  slnnit  wound 
motor)  made  by  the  American  Ulower  C'oni]).'niy.  The  motor  is 
rated  at  ^/^2  h.p.  (  I  "id  watts)  and  produces  l."'i.^  revolutions  per 


minute  at  a  tension  of  1'20  volts  (1  ampere).  The  volume  of  air 
passing  through  the  rectangular  orihces  per  minute  is  174  cubic 
feet  when  both  gates  are  wide  open.  (Area  of  each  opening  0.055 
square  feet;  velocity  of  air  current  1,580  feet  per  minute.) 

The  following  table  gives  some  of  the  actual  results  obtained 
by  the  use  of  this  apparatus : 


Volume 
evaporated . 

Time  of 
evaporation. 

No.  of 

dishes. 

Temperature 

of  liquid. 

Volume  per  hr. 
2  dishes. 

hrs. 

C 

cc. 

1 

880 

3 

2 

2S-30 

293 

2 

560 

3 

1 

29-30 

374 

3 

200 

1 

1 

29-31 

400 

4 

200 

1 

1 

31 

400 

5 

550 

2 

1 

29-30 

550 

6 

670 

2 

2 

26-29 

335 

7 

380 

u 

2 

28-30 

253 

8 

420 

n 

2 

28-30 

280 

The  dishes  referred  to  are  of  glass  and  porcelain,  have  a  flat 
bottom  and  the  dimensions  12"  x  7^"  x  2y2^\  The  surface  area 
of  each  dish  is  therefore  only  90  square  inches.  From  the  tabu- 
lated results  given  above  it  is  seen  that  even  with  about  the  same 
liquid  temperature,  the  amount  evaporated  under  otherwise  similar 
conditions  varies  from  253  to  550  cc,  or  approximately  as  1 :2. 
The  variation  can  be  accounted  for  only  by  the  temperature  and 
the  varying  amount  of  water  vapor  of  the  air.  Taking  the 
smallest  and  largest  volumes  evaporated  in  one  hour,  vie,  253  cc. 
and  550  cc,  we  see  that  it  will  take  from  2  to  -1  hours  to  evap- 
orate 1  liter  of  liquid.  The  eight  evaporations  give  an  average  of 
360  cc.  per  hour,  equivalent  to  1  liter  in  three  hours.  If  more 
rapid  evaporation  is  desired,  when  there  is  no  danger  of  injury  to 
the  extract,  a  higher  temperature  may  be  obtained  by  heating  the 
dishes  from  below,  or  the  water  surface  may  be  increased. 

An  apparatus  of  somewhat  similar  construction  was  employed 
by  Prof.  Edwin  S.  Faust^  to  evaporate  extracts  susceptible  to  a 
temperature  over  23°C.  This  apparatus  (a  cut  of  which  is  given 
on  page  255  in  the  citation  cjuoted)  is  arranged  horizontally  in- 
stead of  vertically,   and   its  efficiency  is  less   than  that  of   the 


iFaust,  E.  S.,  Arch.  f.  cxfcr.  Path.  u.  Pharmakol.,  1904,  li,  255. 


Fic.   1.      Apparatus   for  evaporating  liquids  by   moans   of  a   currt-nt    of  air.  '" 

(Aldrich:   Evaporalinn   of   Aqueous   Extracts.) 
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Fig.   2.     Vertical   section    of   evaporating   apparatus. 
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apparatus  employed  in  my  laboratory.  Faust  states  that  5  to  G 
liters  of  aqueous  extract  were  evaporated  in  6  to  S  hours  at  a 
temperature  of  22-30°.  The  dishes  used  in  Faust's  apparatus  had 
a  surface  area  of  about  (57"  x  12'')  684  scjuare  inches.  The  two 
dishes  employed  in  my  work  have  a  surface  area  of  180  square 
inches  or  0.26  of  F^aust's. 

In  one  instance  -3()0  cc.  of  aqueous  solution  were  evaporated  at 
22-2G°  in  one  hour;  with  about  four  times  the  area  this  would 
mean  1,4-JO  cc.  per  hour,  providing  other  conditions  were  the 
same  and  the  same  efticiency  prevailed,  h'aust's  efficiency  is 
5  to  6  liters  in  6  to  8  hours  or  834-750  cc.  per  hour.  Making- 
liberal  allowances,  then,  for  slightly  higher  temperature,  it  would 
seem  that  the  vertical  apparatus  is  more  efficient.  Faust  states 
that  the  cost  of  evaporating  G  liters  of  liciuid  is  about  12y2  cents 
or  about  2  cents  per  liter.  The  cost  [ler  hour  of  running  the 
motor  in  my  laboratory  is  about  %.  cent  and  the  gas  consumed 
per  hour  is  probably  not  over  1  cent,  making  a  total  of  1%  cents 
for  evaporating  over  1  liter  of  water. 

The  efficiency  of  the  apparatus  might  be  further  increased  by 
placing  a  horizontal  plate  of  metal  as  wide  as  the  dish  over  the 
liquid  to  be  evaporated,  extending  from  above  the  rectangular 
opening  to  the  further  end  of  the  dish.  This  arrangement  should 
ensure  closer  contact  of  the  air  and  water  and  more  rapid 
evaporation. 

My  thanks  are  due  to  Mr.  FF  V..  Whitakcr  of  our  Mechanical 
Department  and  also  to  Air.  C.  P.  Fcckwith,  my  associate,  for  a 
number  of  \aluable  suggestions  relati\e  to  the  construction  of  the 
apparatus. 
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THE  ACTION  OF  A  COAL  TAR  DISINFECTANT 
ON  HOG  CHOLERA  VIRUS. 

Walter  E.  King  and  R.  H.  Drake. 

(Research   Laboratory,   Parke,  Davis  &   Co.,   Detroit,   Mich.) 

A  few  months  ago  a  series  of  experiments  were  instituted  for 
the  purpose  of  determining  the  germicidal  activity  of  Kreso  on 
the  virus  of  hog  cholera.  In  collecting  data  of  this  nature,  several 
important  conditions  must  be  fulfilled,  particularly  those  involv- 
ing proper  control  on  the  experiments.  The  virus  used  in  the  tests 
must  be  sufficiently  virulent  to  cause  the  death  of  pigs  within  ap- 
proximately fifteen  days  from  the  date  of  inoculation,  and  typical 
symptoms  and  lesions  of  hog  cholera  must  be  present  in  control 
animals.  Another  important  factor  is  the  elimination  of  naturally 
immune  hogs  from  the  series  of  experiments. 


No. 
Hog 


76 
141 

154 
163 

75 

164 

165 

166 


Character 
of  Test 


Control 

Contiol 

Control 

1%  Kreso 
Solution 

1%  Kreso 
Solution 

1%  Kreso 
Solution 

27c  Kreso 
Solution 

2%  Kreso 
Solution 


Material  Inoculated 


2  Cc.  Virus  (73) 

.3-5-15 
2  Cc.  Virus  (161) 

8-28-15 
5Cc.  Virus  (161) 

8-28-15 
2  Cc.  Virus  (155) 
Exposed  5  min.  1%  Kreso 

8-26-15 
2  Cc.  Virus  (73) 
Exposed  5  min.  1%  Kreso 

3-5-15 
2  Cc.  Virus  (155) 
Exposed  5  min.  1%  Kreso 

8-26-15 
2  Cc.  Virus  (161)* 
Exposed  5  min.  2%  Kreso 

9-1-15 
2  Cc.  Virus  (161)* 
Exposed  5  min.  2%  Kreso 

9-1-15 


Incuba- 
tion 
Period 


6  Days 
3  Days 
3  Days 
6  Days 

10  Days 

5  Days 


Type  of 
Disease 


Chronic 


Acute 


Sub- 
acute 


Acute 


Sub- 
acute 


Date  of  Death. 
Duration  of  Dis- 
ease from  time 
of  exposure. 


Recovered 
in  5  wks. 
9-16-15 
19  days 
9-1M5 
14  days 
9-17-15 
22  days 

3-23-15 
17  days 

9-17-15 
22  days 


No  Symptoms — Released 
after  20  days 

No  Symptoms — Released 
after  20  days 


Cliaracter 

of 
Lesions 


Typical 
Typical 
Typical 

Typical 

Typical 


The  details  of  this  series  of  experiments  consisted  in  the  care- 
ful selection  of  highly  virulent  virus  (serum  from  hogs  infected 


*See  data  above  under  Hogs  No.  141  and  154  which  were  inoculated  with  same 
material  as  No.  165  and  No.  166,  except  virus  was  not  exposed  to  action  of  2%  Kreso 
Solution.     Hogs  No.  141  and  154  served  as  controls  on  No.  165  and  166. 
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with  hog  cholera  of  acute  type)  and  the  addition  of  a  coal  tar  dis- 
infectant, Kreso,  in  various  dilutions  to  this  virus.  The  Kreso 
solution  was  allowed  to  remain  in  contact  (in  vitro)  with  the  virus 
for  exactly  5  minutes,  after  which  the  mixture  was  injected  intra- 
muscularly into  healthy  pigs.  Control  pigs  received  the  same  dos- 
age of  the  virus  and  were  cared  for  under  exactly  the  same  con- 
ditions as  the  test  animals.  The  accompanying  table  compiled 
from  our  laboratory  data  illustrates  the  nature  of  these  experi- 
ments. 

The  results  of  these  experiments  show  that  highly  virulent  hog 
cholera  virus  (in  the  form  of  serum  from  cholera  infected  hogs), 
exposed  for  five  minutes  to  the  action  of  a  two  per  cent  solution 
of  Kreso,  is  rendered  inert. 
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MONO-ACETYL-TRI-CHLOROTERTIARY-BUTYL- 
ALCOHOL.     (ACETYL  CHLORETONE.) 

By  T.  B.  Aldrich. 

(From   the   Research   I.aljoratory   of   Parke,    Davis   &•   Co.) 

When  trichlorotertiary-butyl-alcohol  (presumably  tri-bromoter- 
tiary-butyl-alcohol  acts  in  the  same  way)  is  acetylated  in  the  usual 
manner  with  acetic  anhydride  and  anhydrous  sodium  acetate,  an 
acetyl  compound  is  formed  according  to  the  following  equation : 

CH:,  CH. 

I  CH.— CO^  I 

CCI3— COH  +  ,0  =  CCb— CO— CO— CH.,  +  CH.— COOH 

I  CH3-CO ''  I 

CH.  CH3 

Preparation. — One  (1)  part  of  chloretone  was  boiled  with  two 
(2)  parts  of  acetic  anhydride  and  one  (1)  part  of  anhydrous 
sodium  acetate  for  two  hours,  using  a  reflux  condenser.  The 
solution,  after  cooling  and  diluting  with  water,  was  neutralized 
with  sodium  carbonate  and  subjected  to  steam  distillation,  the 
acetyl  derivative  passing  over  with  the  steam  in  the  form  of  an  oil 
that  was  practically  colorless.  The  oil  was  collected  with  ether, 
the  ethereal  solution  washed  with  water,  then  dried  with  calcium 
chloride,  and  finally  filtered  through  a  dry  filter  into  a  tared  vessel. 
After  evaporating  the  ether  the  residual  oil  gave,  in  one  instance, 
a  yield  of  about  80%.  Slight  decomposition  took  place  when  the 
oil  was  distilled  at  ordinary  temperature ;  however,  the  greater 
part  went  over  between  180-190°  as  a  nearly  colorless  oil.  When 
distilled  in  partial  vacuum  at  24G  mm.  the  substance  boiled  fairly 
constantly  without  any  apparent  decomposition  at  145-146°  and 
gave  a  yield  of  85%  of  the  amount  started  with.  Chloretone 
under  the  same  conditions  (pressure,  etc.)  boils  at  134-136°. 

Combustion  and  chlorine  determinations  were  made  with  a 
product,  boiling  at  151-153°  under  250  mm.  pressure.  The  bulb 
for  holding  the  licjuid  for  analysis  was  weighed  empt}-,  then 
warmed,  and  the  neck  of  the  bulb  which  had  been  drawn  to  a  fine 
tube  immersed  in  the  acetyl  chloretone.  ^Vhen,  on  cooling,  suf- 
ficient oil  had  entered  the  bulb,  it  was  reweighed. 

The  analytical  results  for  carbon  were  somewhat  lower  and  for 
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chlorine  somewhat  higher  than  the  calculated  values,  indicating 
the  presence  of  some  unchanged  chloretone.     This  was  verified 
by  the  results  of  the  purification  treatment. 

In  order  to  remove  traces  of  chloretone,  the  acetyl  compound 
already  analyzed  was  heated  on  the  steam  bath  for  20  min.  with 
100  cc.  of  a  lO'/f  NaOH  solution  in  order  to  decompose  the 
chloretone  present.  The  acetyl  derivative,  which  was  unaffected 
by  this  treatment,  was  then  collected  with  ether,  washed,  dried, 
and  distilled  in  the  usual  manner  under  reduced  pressure.  The 
substance  distilled  at  151-]r)2°  under  a  pressure  of  23T  mm.  The 
following  chlorine  determination  (Carius)  is  sufficient  to  show 
that  this  compound  is  i^ractically  pure: 

0.3831  e.  uave  0.7535  t;.  AgCl  or  0.1864  c  CI. 
Calc.  for  CoH..,O.Cl3:  48.63%.    Found  :  48.65%. 

Three  cc.  of  the  acetyl  compound  were  placed  in  a  pressure 
tube  with  K)  cc.  of  H.O  and  heated  for  3  hours  at  160°.  On 
opening  the  tube  there  was  no  apparent  change.  On  heating  the 
resealed  tube  for  3  hours  at  250°  complete  decomposition  of  the 
substance  took  place,  and  on  opening  the  tube  there  was  consider- 
able pressure.  The  substance  was  in  part  carbonized,  Imt  there 
was  no  evidence  of  chloretone,  the  reaction  of  the  liquid  was  acid 
and  AgNO:j  gave  a  precipitate  soluble  in  NH^OH. 

Two  cc.  of  the  acetyl  compound  were  placed  in  a  sealed  tube 
with  25  cc.  HoO  and  heated  to  160°  for  8  hours.  On  opening  the 
tube,  there  was  considerable  pressure,  and  a  reddish-brown  oil 
was  noticed  (yz  cc.)  at  the  bottom  of  the  tube,  the  supernatant 
liquid  being  slightly  xcllow.  Its  reaction  was  strongly  acid  and 
AgNO;.  gave  a  voluminous  precipitate  soluble  in  XM.,OII. 

When  boiled  with  water  for  a  long  time  (108  hours),  using  a 
reflux  condenser,  some  crystals  resembling  chloretone  were 
observed  in  the  condenser  and  neck  of  the  flask  (that  is,  on  stand- 
ing over  night).  These  were  collected  on  a  filter,  dissolved  in 
dilute  alcohol  and  recrystallized.  White  needles;  taste  and  smell 
like  chloretone.     M.  p.  78''. 

When  acetyl  chloretone  is  boiled  with  water  to  which  II^SO^ 
has  been  added,  the  saponification  takes  place  much  more  rapidly. 
Boiling  7  hours  is  sufficient  to  obtain  considerable  chloretone  in 
the  condenser  tube. 

Although    saponification   takes    ])lace    slowly   by   boiling    with 
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water,  or  water  and  dilute  acids,  it  is  extremely  interesting  to  note 
that  saponification  takes  place  very  rapidly  when  the  ester  is 
boiled  with  an  excess  (three  or  four  times  its  volume)  of  con- 
centrated nitric  acid.  Indeed,  after  boiling  only  a  few  minutes  a 
large  amount  of  chloretone  may  be  thrown  out  of  the  acid  solution 
in  a  crystalline  form  by  the  addition  of  water. 

The  solubilities  of  the  acetyl  ester  are  practically  the  same  as 
those  of  chloretone.  It  dissolves  very  readily  in  alcohol,  acetone, 
ether,  chloroform,  benzene,  etc.,  and  is  practically  insoluble  in 
water,  even  less  soluble  than  chloretone.  (Upon  placing  0.5  g.  in 
100  cc.  measuring  flasks  and  adding  water  to  mark,  very  little, 
if  any,  passed  into  solution  after  shaking  occasionally  for  several 
days. ) 

It  is  volatile,  though  less  so  than  chloretone. 

(1)  1  cc.  was  placed  on  watch  glass  and  allowed  to  stand  at 
room  temperature ;  at  the  end  of  14  hours  ^  had  evaporated. 

(2)  1  cc.  was  placed  in  incubator  at  37°;  at  the  end  of  1-1 
hours  it  had  evaporated  completely. 

Acetyl  chloretone  has  anesthetic  properties  similar  to  chloretone 
and  brometone ;  but,  since  it  is  so  slightly  soluble  in  water,  its 
efifect  does  not  appear  for  several  hours,  and  tlierefore  it  cannot 
be  used  to  advantage  as  a  substitute  for  chloretone  for  inducing 
general  anesthesia  in  animal  experiments.  On  account  of  its 
more  agreeable  odor,  it  might  be  used  in  some  instances  to  ad- 
vantage in  place  of  chloretone.  The  toxicity  of  the  acetyl  ester, 
when  introduced  subcutaneously  into  guinea  pigs,  is  slightly  less 
than  that  of  chloretone ;  its  bactericidal  efficiency  was  not  tested. 

It  is  generally  accepted  that  the  esters  of  the  tertiary  alcohols,  on 
heating  alone  above  their  boiling  point  in  a  sealed  tube,  are  decom- 
posed into  acids  and  unsaturated  hydrocarbons,^  and  we  might 
expect  a  similar  behavior  in  the  case  of  acetyl-trichloro-tertiary- 
butyl-alcohol  when  heated  similarly.  The  decomposition  products 
of  acetyl  chloretone  v/hen  heated  aloie  were  not  determined,  but 
with  water  or  acids  it  gave  rise,  in  part  as  far  as  could  be  ob- 
served, to  chloretone  without  the  above  decomposition. 
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THE  OCCURRENCE  OF  PiTUITRIN  AND   EPINEPHRIN 
IN  FETAL  PITUITARY  AND  SUPRARENAL  GLANDS. 

By  Carey  Pratt  McCord. 

(From   the   Research   Laboratory   of   I'arke,  Davis  &   Co.,   Detroit.) 
(Receiverl   for  Puljlication,   Octol)cr   4,    JftLj.) 

P^or  the  growth  of  the  fetus  in  iitcro  it  is  undetermined  whether 
the  greater  influence  is  exerted  by  the  maternal  internal  secretory 
system  or  by  the  newly  formed  glands  of  the  fetus  itself.  The 
added  strain  incident  to  pregnancy  is  evidenced  in  the  mother's 
glandular  system  by  such  functional  hyperplasias  as  the  frecjuently 
observed  hyperthyroidism  or  the  altered  facies  indicative  of  a 
mild,  transient  acromegaly  from  hyperpituitarism.  At  what  period 
of  development  the  embryo  comes  under  the  influence  of  the 
secretions  of  its  own  glands  is  not  known.  An  investigation  to 
establish  the  earliest  developmental  period  in  which  it  is  possible 
to  detect  the  presence  of  the  glandular  secretions  in  the  glands 
themselves  would  be  of  value  to  the  full  solution  of  this  problem. 
The  work  which  led  to  this  report  was  the  examination  of  the  pit- 
uitary and  suprarenal  glands  of  bovine  fetuses,  from  full  term 
back  as  early  as  the  macroscopic  recognition  of  the  glands  was 
possible,  in  an  effort  to  establish  the  stage  at  which  these  glands 
commence  the  elaboration  of  their  active  principles. 

Forty-two  embryos  in  various  developmental  phases  were  pro- 
cured in  fresh  condition  from  the  abattoirs.  In  those  that  were 
at  or  near  full  term,  no  difficulty  was  encountered  in  the  separa- 
tion of  the  anterior  and  posterior  lobes  of  the  pituitaries.  In 
younger  embryos  separation  was  not  possible  and  the  entire  gland 
v.'as  tested.  In  the  youngest  fetuses  it  was  necessary  to  freeze 
the  bodies  to  facilitate  the  removal  of  the  glands.  To  provide 
sufficient  material  to  bring  about  the  characteristic  physiologic  re- 
actions, several  of  the  youngest  embryos  of  approximately  the 
same  ages  were  grouped  and  tested  as  one.  In  every  instance, 
the  material  was  extracted  with  distilled  water  and  the  extract 
freed  of  protein  contamination. 

The  presence  of  the  active  principle  of  the  pituitary  was  meas- 
ured in  terms  of  oxytocic  activity  by  means  of  the  method  of 


Dale  and  Laidlaw^  with  histamine  (/5-imidazolyl  ethylamine)  as  a 
standard  (Roth-).  This  oxytocic  test  under  optimum  working 
eonditions  has  ])roven  ([uahtatively  aetive  with  speeial  pituitary 
preparations  in  dilutions  1  to  1,000,000,000.  Since  these  espe- 
cially prepared  pituitary  preparations  are  known  to  be  five  times 
as  active  as  histamine,  the  statement  above  is  grossly  in  accord 
with  that  of  Rotli  that  the  test  is  sensitive  to  1  part  of  histamine  in 
2.")0,000,000.  As  a  method  of  quantitative  assaying,  this  oxytocic 
test  requires  the  most  exact  technique.  With  proper  consideration 
for  the  many  apparentlv  trivial  causes  of  error. ex((uisitelv  accurate 
results  may  at  times  l)e  oljtained.  As  a  routine  procedure  for  the 
accurate  standardization  of  a  large  number  of  jireparations,  the 
method  is  not  attended  with  such  ease  of  manipulation  as  is  sug- 
gested in  some  of  the  ])ublished  articles' descriptive  of  this  test. 

The  presence  or  absence  of  epinephrin  in  the  adrenal  glands 
was  detected  through  observations  of  the  influence  of  the  several 
extracts  in  relaxing  the  contracted  uterine  muscles  of  rodents. 
The  tests  were  made  upon  such  guinea  pig  uterine  muscles  as  were 
refractory  in  that  there  occurred  no  ready  spontaneous  relaxation 
after  being  stimulated  to  contraction  by  histamine.  Earlier 
Fenger'  examined  the  suprarenals  of  fetuses  for  the  presence  of 
the  crystalline  epinepb.rin.  lie  was  able  to  recoNcr  e])inephrin 
in  all  fetuses  examined,  but  his  studies  did  not  include  the  early 
weeks  of  development.  Tliis  writer  also  points  out  the  occur- 
rence of  iodine  in   fctrd  th\roids. 

The  tests  for  pituitrin  \\(.'rc'  begun  with  (.'mljrxDS  at  or  near 
full  term.  Such  tests  and  others  back  as  earl\-  as  nine  weeks  were 
([uantitaiive  tests,  j'ituitrin  was  present  in  all  extracts,  and  the 
<iuantit\-  for  a  unit  of  weight  was  larger  than  for  the  adult.  Tbc 
cpiantity  ])resent  in  the  several  stages  examined  was  in  ])ro])ortion 
to  the  stage  of  development.  At  a  period  representc(l  l)\-  lh<; 
seventh  and  eighth  weeks,  tbe  contents  of  tlie  cranium  wi're 
grossly  only  a  \-iscid  mass  in  wliiiT  the  i)ituilar\-  t-ould  no  longer 
])e  recognized  although  tbe  sella  turcica  was  jjlainly  visibU'.  I'li\si- 
ologic  testing  of  the  pituitar\-  was  not  fc-asibk-  for  this  or  any 
earlier  stage.  It  ma\  be  retallecl  tbat  at  this  approximate  stage 
the  develo])ing  anterior  lobe  incloses  and  invades  tlu'  /^drs  iirrrosa 
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with  a  layer  of  cells  that  later  hecomes  the  pars  intcrniedia,  which 
probably  is  the  actual  secreting  portion  of  the  posterior  lobe. 
Thus  the  testing  for  pituitrin  is  positive  at  a  time  which  approxi- 
mated the  earliest  period  when  on  theoretical  grounds  secretion 
is  at  all  probable. 

The  parallel  testing  of  the  adrenal  extracts  for  physiologic 
evidence  of  the  presence  of  epinephrin  indicates  that  epinephrin 
was  present  at  all  stages  examined.  Even  when  the  pituitaries 
were  no  longer  obtainable  in  the  very  young  embryos,  the  adre- 
nals were  distinct  entities  and  readily  obtainable.  At  the  end  of 
the  sixth  week,  the  epinephrin  tests  were  distinctly  positive. 

Further  details  as  to  weights,  ages,  etc.,  are  grouped  in  the 
table  that  follows. 

SUMMARY. 

Physiologic  reactions  characteristic  of  extracts  of  pituitary  and 
suprarenal  glands  have  been  obtained  from  bovine  fetal  glands 
during  all  developmental  stages  in  which  the  macroscopic  recog- 
nition of  the  glands  is  possible.  For  the  pituitary  gland,  this 
period  is  from  the  eighth  week  to  full  term  ;  for  the  suprarenal-: 
the  period  is  from  the  sixth  week  to  full  term.  The  presence  of 
the  active  principles  of  these  glands  at  so  early  a  developmental 
period  suggests  that  the  fetus  /;/  iitcro  may  be  under  the  influ- 
ence of  its  own  internal  secreting  glands  as  well  as  the  maternal 
glands. 
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THE  PRINCIPLES  OF  VACCINE  THERAPY  AND  WHY  IT 
SHOULD  BE  USED  IN  THE  TREATMENT 
OF  PYORRHEA. 

GEORGE  BAILEY   HARRIS,  D.D.S.,  SC.M.,  AND  E.   M.  STANTON. 

(From  the  Research  Laboratory,  Parke,  Davis  &  Company,  Detroit,  Mich.) 

Abstracted   from    The  Dental  Summary,   October,   1915. 

Vaccine  therapy  in  pyorrhea  is  to  be  considered  an  adjunct 
not  a  substitute  for  surgical  treatment.  The  application  of  vac- 
cines conceives  that  the  disease  is  of  an  infectious  nature  and  is 
based  upon  the  established  principles  of  immunity.  Failure  on 
the  part  of  the  phagocytic  leucocytes  to  control  the  infectious 
process  may  be  due  to  walling  off  of  the  infection,  thus  mechani- 
cally protecting  the  organisms  from  phagocytosis;  or  to  a  defi- 
ciency of  the  specific  antibodies  upon  which  immunizing  protec- 
tion depends.  The  walling  off  of  the  infection  may  be  overcome 
by  instrumentation ;  the  antibody  deficiency  by  vaccine  treatment. 

I  do  not  have  the  time  to  take  up  the  work  with  the  various 
organisms  found  in  pyorrhea,  but  will  say  that  the  work  done 
points  strongly  to  the  streptococcus.  We  have  been  unable  to 
produce  pyorrhea  in  animals  with  any  other  organism  or  combi- 
nation of  organisms.  The  staphylococcus  likely  plays  an  impor- 
tant secondary  role,  as  it  liberates  toxins  keeping  the  upper  por- 
tions of  the  infected  area  inflamed  and  on  the  defensive.  The 
pneumococcus  plays  a  very  minor  role,  if,  indeed,  it  is  involved 
at  all.  We  do  not  believe  it  to  be  involved,  but  have  not  succeeded 
as  yet  in  positively  proving  it. 

In  regard  to  the  relative  merits  of  the  stock  and  autogenous 
vaccines,  I  would  say  that  I  must  give  the  preference  to  the  auto- 
genous, but  I  do  not  use  them  exclusively  due  to  the  time  required 
in  making  them.  In  all  cases  where  a  stock  vaccine  fails  to  give 
a  response  after  the  third  or  fourth  injection  an  autogenous  vac- 
cine should  be  resorted  to. 

During  the  last  three  years  I  have  been  working  on  stock  vac- 
cines in  an  eft'ort  to  produce  one  that  would  produce  equally  good 
results  as  an  autogenous  in  the  majority  of  cases.  As  a  result 
of  this  work  a  combination  has  been  evolved  that  has  given  results 
equal  to  those  obtained  by  the  use  of  autogenous  vaccines  in  all 
cases  in  which  it  has  been  used,  so  far  as  I  have  been  able  to  find 
out.    This  vaccine  is  composed  of  various  strains  of  the  strepto- 
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coccus,  staphylococcus  and  pneumococcus  in  the  following  pro- 
portions :  Streptococcus  40,000,000,  staphylococcus  albus  200,- 
000,000  and  pneumococcus  40,000,000.  It  is  marketed  by  Parke, 
Davis  &  Co.  in  the  syringe,  four  bulbs  containing  one  c.c.  each, 
and  in  bulk  form  containing  five  c.c.  and  20  c.c.  The  contents 
of  the  bulb  may  be  withdrawn  in  two  ways — -by  removing  the 
cork  or  by  first  dipping  the  rubber  cork  in  phenol,  then  alcohol, 
and  forcing  the  needle  through  the  cork.  The  handiest  way  to 
use  the  vaccine  is  the  syringe  package.  The  needle  comes  wrapped 
in  a  sterile  container  and  is  sterilized. 


Success  or  failure  in  vaccine  therapy  depends  more  on  the 
dosage  than  any  other  one  thing,  nor  is  there  any  set  rule  in 
regard  to  the  dosage  that  could  be  followed.  In  this  regard 
every  patient  is  a  law  unto  himself.  The  time  allowed  to  lapse 
between  doses  is  also  an  important  thing  to  be  considered  in  their 
use.  The  first  effect  of  the  administration  of  a  dose  of  vaccine  is 
generally  to  depress  the  index,  and  if  the  dose  be  large  a  marked 
and  long  depression  of  the  opsonic  index  may  result. 

In  utilizing  the  vaccine  previously  referred  to,  it  has  been  cus- 
tomary to  give  as  an  initial  dose  0.-5  c.c.  (20  million  streptococcus, 
100  million  staphlococcus  albus  and  20  million  pneumococcus.) 
Subsequent  injections  are  usually  given  at  intervals  of  from  3 
to  .")  days,  and  unless  there  are  indications  to  the  contrary,  it  is 
cidvisable  to  increase  the  dose  0.1  to  0.2  c.c.  at  each  injection, 
until  a  maximum  dose  of  1  c.c.  has  been  reached.  In  many  cases 
it  will  be  found  necessary  to  give  repeated  injections  of  this  maxi- 
mum dose  before  definite  clinical  results  are  obtained.  If  marked 
reaction  follows  any  of  the  injections  it  is  unwise  to  increase 
the  dose  at  that  time.  Under  such  circumstances  the  same  or 
a  smaller  dose  should  be  given  until  marked  reaction  is  no 
longer  elicited  after  which  the  dosage  nia\'  l)e  slowly  increased. 

EXPLAXATIOX  OF  CuTS. 

Fig.  ] .  In  this  case  there  was  severe  pain  in  the  lower  teeth. 
This  was  due  to  an  active  streptococcic  infection,  .\ftcr  scaling 
the  teeth  one-half  c.c.  of  the  pyorrhea  vaccine  was  given.  This 
dose  was  repeated  five  days  later.  In  all  seven  injections  were 
given,  the  last  two  being  one  c.c.  each.  The  pus  ceased  after  the 
third  injection.    The  .soreness  left  three  days  after  the  first  injec- 


tion.    An  examination  a  year  after  showed  no  signs  of  return  and 
he  has  tight  teeth  today. 

Supposing,  however,  the  serum  of  an  uninjected  individual 
suffering  from  pyorrhea  be  compared  with  the  control  film  and 
we  count  200  for  the  normal  and  onlv  100  for  the  abnormal — 


100-200  times  1^0.5.  The  phagocytic  power  of  this  individual 
is  .5  or  one-half  what  it  should  be,  and  under  such  conditions 
recovery  from  pyorrhea  is  improbable.  Six  injections  of  vaccine 
changed  the  index  to  1.4,  the  discharge  of  pus  stopping,  all  sore- 


ness  being  removed.  There  is  a  new  tissue  growth  taking  place 
and  the  teeth  are  tighter  than  they  have  been  for  some  time.  He 
is  still  under  treatment  (Fig.  8). 

Since  this  paper  was  read,  this  case  has  completely  recovered 
and  has  tight  teeth  today. 

In  this  case  (Fig.  9)  the  first  eftect  of  the  vaccine  was  to 
depress  the  index  from  1.1  to  0.7,  the  depression  lasting  for  two 
days.     Sometimes  before  there  is  a  depression  there  is  a  rise  in 
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the  index.  Were  another  injection  given  during  this  false  rise 
a  summation  of  negative  phases  would  be  the  result.  This  is 
something  that  should  be  carefully  guarded  against.  This  is 
followed  by  a  rise  in  the  index  to  1.5,  after  which  the  index  falls 
again,  and  on  the  seventh  day  after  inoculation  the  index  is  1.2, 
returning  to  normal  three  weeks  later.  From  this  record  it  will 
be  seen  that  this  individual  should  receive  an  injection  every  four 
days,  increasing  the  dose  1-10  c.c.  at  each  injection.  In  this 
case  five  injections  were  required  to  overcome  a  streptococcus 
infection. 

The  most  serious  of  conditions  coming  under  this  classification 


Fig.  9. 


are  those  where  the  infection  is  the  pure  streptococcus.  This 
organism  generally  does  not  produce  pus.  In  other  words,  pres- 
ence or  non-presence  of  pus  is  no  diagnostic  indication  that  it  is 
or  is  not  pyorrhea ;  the  most  serious  cases  and  those  capable  of 


Fig.  12. 


making  the  most  rapid  gains,  doing  the  greatest  damage  to  the 
alveolus  and  health  of  the  patient,  are  being  completely  over- 
looked. 

If  the  presence  or  non-presence  of   pus  is  to  be  taken  as  a 
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diagnostic  indication  as  to  whether  bacterial  vaccines  are  indi- 
cated or  not,  vaccines  are  not  being  used  in  the  cases  where  they 
are  needed  most. 

This  is  not  theory,  but  it  is  based  on  definite  findings  in  a  large 
number  of  just  such  cases  with  unusually  good  results  with  vac- 
cine therapy.  In  my  experiments,  a  dog  developing  pyorrhea 
either  naturally  or  artificially  produced,  usually  dies  within  a 
month.  A  general  infection  follows  rapidly  unless  checked  by 
previous  treatments  of  vaccines. 

Fig.  12.  This  dog  was  infected  with  100,000,000  staphylo- 
coccus aureus  with  no  result.  20,000,000  pneumococcus  was 
then  planted  between  the  alveolus  and  the  root.  No  result. 
Staphylococcus  albus  was  tried  with  no  result ;  finally  streptococcus 
(10,000,000  attenuated)  was  used,  which  rapidly  produced  pyor- 
rhea and  as  rapidly  passing  on  into  a  general  infection  causing 
a  discharge  from  the  nose,  resulting  in  the  death  of  the  dog 
seventeen  days  after  inoculation.  Upon  examination  cultures  of 
the  streptococcus  were  obtained  from  the  liver,  kidneys  and  heart 
blood. 

Fig.  13.  Streptococcus  was  planted  in  the  molar  tooth,  which 
was  previously  devitalized.  What  happened?  A  marked  inflam- 
matory condition  developed  all  along  the  gum  margins,  followed 
by  a  slight  recession  of  the  gums.  This  was  rapidly  followed  by 
a  general  infection  resulting  in  the  death  of  the  dog  twenty-two 


Fig.  13. 


days  after  the  streptococcus  was  planted  in  the  root.  The  strep- 
tococcus was  then  recovered  from  the  liver,  heart  blood,  kidneys 
and  spleen. 

These  two  cases  do  not  clearly  show  pyorrhea  owing  to  the 
very  rapid  development  of  a  general  infection. 


Fig.  14.  This  is  generally  the  rule.  However,  this  shows  a 
case  where  the  dog  was  able  to  resist  a  general  infection,  result- 
ing in  a  marked  case  of  pyorrhea. 


Fig.  14. 


Fig.  15.  This  gentleman  had  untlergone  local  treatment  for 
])yorrhea  for  about  one  year.  At  the  end  of  that  time  he  was  not 
able  to  eat  a  meal  without  severe  pain.     His  opsonic  index  was 


Fig.  15. 
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low  to  streptococcus.  Pus  was  present.  Cultures  showed  strep- 
tococcus predominating,  staphylococcus  albus  producing  the  pus ; 
three  injections  of  vaccine  given  five  days  apart  stopped  the  pus. 

The  opsonic  index  still  remained  below  normal  to  streptococcus 
.85,  but  above  normal  to  staphylococcus  1.1.  An  increased  dose 
given  three  times  five  days  apart  resulted  in  a  rapid  rise  in  the 
index  to  1.5  for  streptococcus  and  1.7  to  staphylococcus  albus. 
All  soreness  left  the  teeth  when  this  point  was  reached  and  the 
gums  took  on  a  healthy  appearance.  Granulations  followed  this. 
The  teeth  are  becoming  firmer.  Vaccines  are  still  being  used, 
small  doses  given  every  two  weeks  to  maintain  a  high  index,  this 
preventing  a  recurrent  infection. 

Fig.  16.  In  this  case  the  opsonic  findings  were  .7  to  strepto- 
coccus, 9  to  albus.    Injections  given  in  this  case  were  .5  c.c.  stock 


vaccine  every  six  days.  Four  injections  raised  the  index  to  1.7 
to  streptococcus  and  1.8  to  albus.  This  is  an  exceptionally  high 
index,  which  was  maintained  by  giving  only  1-10  c.c.  every  three 
weeks.  All  discomforts  disappeared  as  the  index  went  above 
normal.  The  teeth  are  becoming  tighter  and  a  complete  recovery 
is  expected. 

Fig.  17.  Complete  recovery  followed  vaccine  treatment  in  this 
case.  Two  injections  of  pyorrhea  vaccine  caused  a  disappearance  of 
all  pus.  Before  injection  the  index  was  .5  to  streptococcus,  nor- 
mal to  albus.  After  two  injections  the  index  was  1.4  to  strepto- 
coccus, 1.7  to  albus.  The  pulps  in  the  lower  molar  teeth  were 
killed  by  the  infection.  These  teeth  were  not  loose  enough  to 
destroy  pulp.  A  streptococcus  infection  was  found  in  the  pulp. 
The   whole   upper  and  lower  jaw   was   involved,  bicuspids   and 


molars  on  the  upper  left  being  loose.    Also  the  lower  central  and 
lateral  incisors. 

This  gentleman  does  not  have  a  loose  tooth  in  his  head  today 
and  is  enjoying  three  good  meals  a  day. 


Fig.  17. 


Fig.  18.  In  this  case  there  was  a  very  active  streptococcus 
infection.  The  patient  was  not  able  to  bring  his  teeth  together  due 
to  the  severe  pain.  Instrumentation  was  impossible,  due  to  the 
intense  pain.  His  mouth  was  completely  filled  with  pus.  Two 
injections  of  stock  vaccine  reduced  the  amount  of  pus  to  such  an 


extent  that  he  was  able  to  close  his  jaws  without  pain  and  instru- 
mentation could  be  resorted  to.  Four  more  injections  of  vaccine 
caused  a  secession  of  ])us.  The  teeth  are  now  tight  and  normal 
condition  has  1>ecn  brought  about. 
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Fig.  19.  Here  is  a  milder  form  of  a  streptococcus.  The 
pockets  around  the  centrals  were  very  deep,  reaching  to  the  apex 
of  the  root  in  the  left  central.  This  tooth  was  quite  loose.  Re- 
cession of  the  gums  had  just  started  around  this  tooth.  The 
other  central  was  tight  and  not  affected  much.     The  pyorrhea 


Fig.  19. 


seemed  to  be  confined  to  these  two  teeth.  Five  injections  of  the 
stock  vaccine  made  it  impossible  to  obtain  a  culture  of  strepto- 
coccus.   This  pocket  filled  in  completely  in  five  months'  time. 


Fig.  20.  This  gentleman  suffered  with  neuralgia  for  a  year, 
during  which  time  he  was  treated  by  his  physician.  He  was 
referred  to  me,  and  a  careful  examination  revealed  a  streptococcic 


infection  in  the  centrals  and  laterals  and  cnspids.  There  was  no 
pus  present.  He  was  kept  under  local  treatment  for  one  month, 
during  wdiich  time  there  was  no  change  in  his  condition.  Vac- 
cines \vere  then  used,  he  receiving  eight  doses  of  the  stock  vaccine. 
After  the  third  dose  all  pain  disappeared.  A  culture  was  taken 
at  this  time  and  a  very  small  amount  of  streptococcus  was  found 
in  one  pocket.  An  examination  eight  months  after  showed  com- 
rslete  recoverv. 


REPRINTS   OF  PUBLICATIONS   FROM  THE  RESEARCH 

LABORATORY,   PARKE,   DAVIS    &    CO., 

DETROIT,   MICH. 

The  present  system  of  collecting  reprints  of  articles  published  from 
the  Research  Laboratory  was  begun  in  1912.  Reprints  of  the  following 
articles  published  subsequent  to  that  time  are  available  and  will  be  sent 
upon  request.     The  publications  marked   (*)  are  no  longer  available. 

1.  On  the  Administration  of  Diphtheria  Toxin  in  a  Collodion  Sac. 
By  E.  C.  L.  Miller.  {Journal  of  Infectious  Diseases.  \"ol.  8,  lanuarv, 
1911,  pp.  50-65.) 

2.  A  Further  Contribution  to  Our  Knowledge  of  Insecticides — Fumi- 
gants.  By  Chas.  T.  McClintock,  H.  C.  Hamilton  and  F.  B.  Lowe. 
(Journal  of  the  American  Public  Health  Association,  Vol.  1,  April,  1911, 
pp.  227-238.) 

3.  Duboisia  Hopwoodii — A  Histological  Study.  By  Oliver  A.  Far- 
well.     (Reprinted  from  Merck's  Report,  Vol.  20,  May  1,  1911.) 

*4.  Etiology  of  Canine  Distemper.  Bv  Xewell  S.  Ferry.  {Journal  of 
Infectious  Diseases,  Vol.  8,  June,  1911,  pp.  399-420.) 

*5.  The  Resistance  of  Smallpox  \'accine  to  the  Coal-tar  Disinfectants. 
By  Chas.  T.  McClintock  and  Newell  S.  Ferry.  {Journal  of  the  Amer- 
ican Public  Health  Association,  Vol.  1,  June,  1911,  pp.  418-419.) 

6.  Production  of  Immunity  with  Over-Xeutralized  Diphtheria  Toxin. 
By  Chas.  T.  McClintock  and  Nev/ell  S.  Ferry.  (Abdruck  Aus  Dem  Cen- 
tralblatt  fiir  Bakteriologie,  Farasitenkundc  uiid  Infectionskrankheiten, 
Abt.   1,  Originale,   Bd.  59,  July   15,    1911.  pp.  456-464.) 

7.  Soaps  from  Different  Glycerides — Their  Germicidal  and  Insecti- 
cidal  Values  Alone  and  Associated  with  Active  Agents.  By  H.  C.  Ham- 
ilton. {Journal  of  Industrial  and  Engineering  Clientistrv,  Vol.  3,  August, 
1911,  pp.  582-.584.) 

*8.  The  Sleepy  Grass  of  New  Mexico:  A  Histological  Study.  By 
Oliver  A.  Farwell.     (Merck's  Report,  Vol.  20,  October,  1911,  pp.  271-273.) 

*9.  Some  Observations  on  the  Phvsiological  Action  of  .Sleepy  Grass. 
By  A.  W.  Lescohier.  {Merck's  Report,  Vol.  20,  October,  1911,  pp.  271- 
275.) 

*10.  An  Investigation  of  the  Depressor  Action  of  Pituitary  Extracts. 
By  Carey  P.  McCord.  {Archives  of  Internal  Medicine,  Vol.  8,  Novem- 
ber, 1911.  pp.  609-620.) 

11.  The  Physiology  of  the  Pituitary  Gland  and  the  Actions  of  Its  Ex- 
tracts. By  Carl  L  Wiggers.  {American  Journal  of  Medical  Sciences, 
Vol.  141,  April,  1911,  pp.  502-515.) 

12.  A  Physiological  Investigation  of  the  Treatment  of  Hemoptysis. 
By  Carl  J.  Wiggers.  {Archives  of  Internal  Medicine,  Vol.  8,  1911,  pp. 
17-38.) 

13.  Notes  on  Catgut  Sterilization  :  A  Preliminary  Report.  By  Wil- 
lard  H.  Hutchings.     {Annals  of  Surgery,  Vol.  54,  July,  1911,  op.  693-695.) 

14.  The  Relations  of  Pyogenic  Microorganisms  to  the  Etiology  and 
Treatment  of  Skin  Diseases.  By  Henry  Rockwell  Varney.  {Ohio  State 
Medical  Journal,  December,  1911.) 

15.  A  Micrococcus  with  Unusual  Characteristics  as  a  Factor  in'  a 
Resistant  Dermatosis  Resembling  Acne  Vulgaris.  By  Henry '  Rockwell 
Varnev  and  L.  T.  Clark.  {Journal  of  Cutaneous  Diseases,  Vol.  30,  Feb- 
ruary, 1912,  pp.  72-78.) 

545 


16.  Serum  Treatment  of  Hemorrhage  and  Blood  Dyscrasias.  By  A. 
W.  Lescohier.  (New  York  Medical  Journal,  Vol.  95,  Februarj^  3,  1912, 
pp.  223-229.) 

*17.  Further  Studies  on  the  BacilUis  Broncliicanis,  the  Cause  of 
Canine  Distemper.  By  Newell  S.  Ferry.  {American  Veterinary  Rei'iew, 
Vol.  41,  April.  1912.  pp.  77-79.) 

18.  The  Pharmacopoeial  Requirements  for  Cannabis  Sativa.  By  H. 
C.  Hamilton.  {Journal  of  the  American  J^harmaceutical  Association,  Vol. 
1,  March,  1912,  pp.  200-203.) 

19.  The  Heart  Tonic  Unit.  By  H.  C.  Hamilton.  {American  Journal 
of  Pharmacy,  Vol.  84,  March,  1912,  pp.  97-103.) 

20.  Studies  on  the  Etiology  of  Equine  Influenza.  By  Newell  S. 
Ferry.     {Veterinary  Journal  (London),  Vol.  19,  April,  1912,  pp.  185-197.) 

21.  A  Method  for  the  Bacteriological  Standardization  of  Disinfec- 
tants. By  Tatsuzo  Ohno  and  H.  C.  Hamilton.  {American  Journal  of 
Public  Health,  Vol.  2,  May,  1912,  pp.  331-338.) 

22.  Physiological  Testing.  By  E.  M.  Houghton.  {American  Drug- 
gist, July  and  September,  1911,  and  January  and  April,  1912.) 

23.  Bacillus  Bronchisepticus  (Bronchicanis)  :  The  Cause  of  Distemper 
in  Dogs  and  a  Similar  Disease  in  Other  Animals.  By  Newell  S.  Ferry. 
{Veterinary  Journal  (London),  \'ol.  19,  July,  1912,  pp.  376-391.) 

24.  On  Feeding  Young  Pups  the  Anterior  Lobe  of  the  Pituitary 
Gland.  Bv  T.  B.  Aldrich.  {American  Journal  of  Physiology,  Vol.  30, 
July,  1912,' pp.  352-357.) 

25.  A  Practical  Portable  Incubator.  By  Newell  S.  Ferry.  (Abdruck 
Aus  Dem  Ccntralblatt  fiir  Bakteriologie,  Parasitcnkunde  und  Infections- 
krankheiten,  Abt.  1,  Original,  Bd.  65,  Heft  4/5,  1912,  pp.  412-413.) 

26.  Tobacco  Extracts:  Their  Comparative  Values  as  Insecticides. 
By  W.  O.  Hollister.  {Journal  of  Economic  Entomology,  Vol  5,  June, 
1912,  pp.  263-267.) 

27.  The  Pharmacological  Assay  of  Pituitary  Preparations.  By  H.  C. 
Hamilton.  {Journal  of  the  .American  I'liarniaceutical  dissociation.  Vol. 
1,  October,  1912,  pp.  1117-1119.) 

28.  Pituitary  Extracts  in  Obstetrics  and  Gynecology.  By  A.  W. 
Lescohier  and  O.  E.  Closson.  {Journal  of  the  Michigan  State  Medical 
Society,  Vol.  11,  October,  1912,  pp.  650-657.) 

29.  Biological  Products — Veterinary.  By  Robert  H.  Wilson.  (Amer- 
ican Veterinary  Review,  Vol.  41,  September,  1912,  pp.  668-681.) 

30.  The  Isolation  and  Cultural  Characteristics  of  Bacillus  Acne.  By 
Edwin  :\I.  Stanton.  {Ccntralblatt  fiir  Bakteriologie,  Parasitcnkunde  und 
Infcktionskrankheiten,  Original,   Bd.   66,   Heft  5/7.    1912,  pp.   386-389.) 

31.  Studies  on  Hog  Cholera.  By  Walter  E.  King  and  Robert  H.  Wil- 
son.    {Journal  of  Infectious  Diseases,  Vol.  11,  Nov.,  1912,  pp.  441-458.) 

32.  Studies  on  the  Virus  of  Hog  Cholera.  By  Walter  E.  King  and  F. 
W.  Baeslack.  (Journal  of  Infectious  Diseases,  Vol.  12,  Jan.,  1913,  pp. 
39-41.) 

33.  The  Physiological  Activity  of  Cannabis  Sativa.  By  H.  C.  Hamil- 
ton, A._W.  Lescohier  and  R.  A.  Perkins.  {Journal  of  the  American  Phar- 
maceutical Association,  Vol.  2,  Jan.,  1913.  pp.  22-30. 

34.  The  Iodine  Content  of  the  Small.  Medium  and  Large  Thyroul 
Glands  of  Sliccp,  Beef  and  Hogs.  Bv  T.  B.  Aldrich.  (Original  Communi- 
cations, Eighth  International  Congress  of  Applied  Chemistry,  Vol.  19. 
1912,  pp.  9-14.) 


547 

35.  Studies  on  the  Virus  of  Hog  Cholera.  By  Waher  E.  King  and 
Robert  H.  Wilson.  {Zeitschrift  filr  Immunitatsforscbung  imd  Experi- 
mentelle  Therapie,  Ed.  16,  Heft  3,  1913,  pp.  367-376.) 

36.  On  the  Cultivation  of  the  Treponema  Pallidum  (Spirochaeta  Pal- 
lida). By  F.  W.  Baeslack.  (Journal  of  Infectious  Diseases,  Vol.  12,  Jan., 
1913,  pp.  55-67.) 

*37.  Studies  on  the  Gonococcus,  I.     By  Carl  C.  Warden.     (Journal  of 
Infectious  Diseases,  Vol.  12,  Jan.,  1913.  pp.  93-105.) 

38.  Studies  on  the  Virus  of  Hog  Cholera.  By  Walter  E.  King.  F.  W. 
Baeslack  and  George  L.  Hoffmann.  (Journal  of  Infectious  Diseases,  Vol. 
12,  March,  1913,  pp.  206-235.) 

39.  Bacillus  Bronchisepticus — Its  Relation  to  Canine  Distemper.  By 
N.  S.  Ferry.  (American  Veterinary  Review,  Vol.  43,  April,  1913,  pp. 
16-30.) 

40.  Drug  Influence  on  Extrasystoles  of  the  Mammalian  Heart.  Bv 
Carey  P.  McCord.  (Interstate  Medical  Journal,  Vol.  19,  Oct.,  1912,  pp. 
870-880.) 

41.  The  Employment  of  Protective  Enzymes  of  the  Blood  as  a  Means 
of  Extracorporeal  Diagnosis.  I. — Sero-Diagnosis  of  Pregnancy.  By  Carey 
P.  McCord.  (Surgery,  Gynecology  and  Obstetrics.  Vol.  16,  April,  1913, 
pp.  418-421.) 

42.  Tribromo-tert-Butyl  Alcohol,  C^HrOBra.  By  T.  B.  Aldrich. 
(Journal  of  the  American  Chemical  Society.  Vol.  33,  March,  1911,  pp. 
386-388.) 

43.  On  Feeding  Young  White  Rats  the  Posterior  and  the  Anterior 
Parts  of  the  Pituitarv-  Gland.  By  T.  B.  Aldrich.  (American  Journal  of 
Physiology,  Vol.  31,  Nov.,  1912,  pp.  94-101.) 

44.  The  Rationale  of  the  Use  of  Adrenalin  in  the  Treatment  of 
Asthma.  By  Carey  P.  McCord.  (Medical  Record,  Vol.  83,  March  8.  1913, 
pp.  431-432.) 

45.  Standardization  of  Disinfectants :  Some  Suggested  Modifications. 
By  H.  C.  Hamilton  and  T.  Ohno.  (American  Journal  of  Public  Health. 
Vol.  3,  June,   1913,  pp.  582-588.) 

46.  Preventive  Measures  Against  Equine  Influenza  Based  on  Its  Bac- 
teriology. By  N.  S.  Ferry.  (Report  of  the  Proceedings  of  the  United 
States  Live  Stock  Association,  December,  1912,  p.  127.) 

47.  Correcting  Water.  By  H.  C.  Hamilton.  (Bulletin  of  Pharmacy, 
Vol.  27,  August,  1913,  pp.  330-335.) 

48.  Duration  of  Immunity  Following  Small-pox  Vaccination.  By  A. 
W.  Lescohier.  (Journal  of  the  American  Medical  Association,  Vol.  61, 
Aug.  16,  1913,  page  487-490.) 

49.  On  Crystalline  Kombe-Strophanthin.  By  D.  H.  Brauns  and  O.  E. 
Closson.  (Journal  of  the  American  Pharmaceutical  Association,  May. 
June  and  July,  1913,  Vol.  2.) 

50.  A  Comparative  Study  of  Antigens  for  the  Wassermann  Reaction. 
By  H.  R.  Varney  and  F.  W.  Baeslack.  (Journal  of  the  American  Medical 
Association,  Vol.  61,  Sept.  6,  1913,  pp.  754-757.) 

51.  The  Treatment  of  Tetanus.  By  Charles  T.  McClintock  and  Wil- 
lard  H.  Hutchings.  (Journal  of  Infectious  Diseases,  Vol.  13,  Sept.,  1913, 
pp.  309-320.) 

52.  Spirochaeta  Suis,  Its  Significance  as  a  Pathogenic  Organism, 
Studies  on  Hog  Chlorea.  By  Walter  E.  King  and  George  L.  Hoffmann. 
(Journal  of  Infectious  Diseases,  Vol.  13,  Nov.,  1913,  pp.  463-498.) 


/. 


o48 

53.  Time  Recorder  for  Kymograph  Tracings.  By  Oliver  E.  Closson. 
{Journal  of  Pharmacology  and  Experimental  Medicine,  Vol.  5,  Jan.,  1914, 
pp.  235-238.) 

54.  U.  S.  P.  Menstrua.  B}-  H.  C.  Hamilton.  (American  Jonrnal  of 
Pharmacy,  Vol.  86,  Feb.,  1914,  pp.  56-61.) 

55.  Numerical  Variations  of  the  White  Blood  Cells  in  Mice  Inocu- 
lated with  Transplantable  Adenocarcinoma.  By  F.  W.  Baeslack.  (Zeit- 
schrift  fiir  Inununitaisforschung  ^tnd  Experimentellc  Therapie,  Bd.  20, 
Heft  5,  1914,  pp.  421-435.) 

56.  A  Study  of  the  Germicidal  Action  of  the  Ultraviolet  Rays.  By 
E.  M.  Houehton  and  L.  Davis.  (American  Journal  of  Public  Health,  Vol. 
4,  March,  1914,  pp.  224-240.) 

57.  Some  Phenomena  Involved  in  the  Life  Histor\'  of  Spirochseta 
Suis — Studies  on  Hog  Cholera.  Bj- \V.  E.  King  and  R.  H.  Drake.  (The 
Journal  of  Infectious  Diseases.  Vol.  14,  March,  1914,  pp.  246-250.) 

58.  The  Sterilization  of  Adrenalin  Solutions.  ByL.  W.  Rowe.  (Amer- 
ican Journal  of  Pharmacy,  Vol.  86,  April,  1914,  pp.  145-149.) 

59.  Infection  and  Immunity:  A  Review.  By  N.  S.  Ferry,  Ph.B.,  M.D. 
(Journal  of  the  American  Pharmaceutical  Association,  Vol.  3,  April  and 
May,  1914.) 

60.  Disinfection — What  Disinfectant  is  the  Most  Generally  Applicable 
for  Clinical,  Surgical  and  Sanitary  Purposes?  By  H.  C.  Hamilton. 
(Therapeutic  Gazette,  Vol.  38,  May,' 1914,  pp.  311-315.) 

61.  Study  of  the  Bacteriology  of  the  Posterior  Nasopharynx  in  Scarla- 
tina. Bv  N.  S.  Ferry,  M.D.  (Medical  Record.  Vol.  85,  MaV  23,  1914,  pp. 
934-935.) 

62.  Some  Experiences  with  Bacterial  Vaccines  in  Scarlatina.  By  Guy 
L.  Kiefer,  M.D.,  D.P.H.,  and  N.  S.  Ferry,  AI.D.  (^Medical  Record,  Vol. 
85,  May  23,  1914,  p.  936.) 

63.  A  Scro-cnzyme  Test  for  Syphilis.  Bv  F.  W.  Baeslack,  AI..'\.,  M.D. 
(The  Urologic  and  Culaneous  Review,  Vol.  18,  May,  1914,  pp.  234-238.) 

64.  Bacteriology  and  Control  of  Acute  Infections  in  Laboratory  Ani- 
mals. By  N.  S.  Ferry,  Ph.B.,  M.D.  (Journal  of  I\itholu(;y  and  Ihuleri- 
ology,  Vol.  18,  1914,  pp.  445-455.) 

65.  The  Bacteriological  Standardization  of  Disinfectants.  P)y  II.  C. 
Hamilton  and  Tatsuzo  Ohno.  (American  Journal  of  Public  Health.  Vol. 
4,  No.  6,  p.  163.) 

66.  The  Pineal  Gland  in  Relation  to  Somatic,  Sexual  and  Mental  De- 
velopment. By  Carey  P.  McCord,  M.D.  (Journal  of  the  Anierican  Medi- 
cal Association,  Vol.  63,  July  18,  1914,  pp.  232-235.) 

67.  Tbe  Sero-enzyme  Test  for  Syphilis.  By  ¥.  W.  I'acslack,  M.D., 
M.A.  (Journal  of  the  American  Medical  Association,  \'ol.  63,  Aug.  15, 
1914,  pp.  559-563.) 

68.  A  Case  of  Contagious  Broncho-pneumonia  Caused  by  Bacillus  Coli 
r'ommunis.  Bv  Edvyin  M.  Slantun.  (Anierican  I'eterinarv  Rerieze,  \'ol. 
14,  May,  1914,  pp.  233-23S.) 

69.  Local  Anesthetics — Some  Comparative  Physiological  Reactions. 
By  Oliver  E.  Closson.  (Journal  of  the  Michigan  .State  Medical  .Society, 
\ol.  13,  Oct.,  1914,  pp.  .587-597.) 

70.  Potas'^ium  Tellurite  as  an  Indicator  of  Microbial  Life.  By  Walter 
E.  King  and  Lewis  Davis.  (American  Journal  of  Public  Health,  Vol.  4, 
Oct.,  1914,  pp.  917-932.) 


549 

71.  Further  Studies  with  Reference  to  Spirochetes  Observed  in  Swine 
—Studies  on  Hog  Cholera.  By  Walter  E.  King,  Raymond  H.  Drake,  and 
Geo.  L.  Hoffmann.  (Zeitschrift  fiir  Immunitdtsforschung  und  Expcri- 
mentelle  Therapie,  Vol.  22,  1914,  pp.  347-371.) 

72.  The  Pharmacy  of  Adrenalin.  By  C.  P.  Beckwith.  {Journal  of 
the  American  Pharmaceutical  Association,  Vol.  3,  November,  1914,  pp. 
1547-1554.) 

72.  A  Study  of  the  "Tellurite  Reaction"  with  the  Colon-typhoid 
Group  and  other  Organisms.  By  Lewis  Davis,  S.M.  (Ccntralblatt  filr 
Bakteriologie  Parasitenkimde  und  Infektionskrankheiien,  75  Band,  1914, 
pp.  180-192.) 

74.  An  Expanding  Root  Canal  Filling.  By  George  Bailey  Harris, 
D.D.S.,  Sc.M.    (Items  of  Interest,  Vol.  36,  Dec,  1914,  pp.  881-886.) 

75.  On  the  Presence  of  Histidine-like  Substances  in  the  Pituitary 
Gland  (Posterior  Lobe).  Bv  T.  B.  Aldrich.  (Journal  of  the  Chemical 
Society,  Vol.  Z7,  Jan.,  1915,  pp.  203-208.) 

76.  Inoculation  Experiment  with  Pure  Culture  of  Spirochaeta  Hyos — 
Studies  on  Hog  Cholera.  By  Walter  E.  King  and  Raymond  H.  Drake. 
(Journal  of  Infectious  Diseases,  Vol.  16,  Jan.,  1915,  pp.  54-57.) 

77.  What  is  the  Best  End-Point  of  the  Reaction  in  the  Frog-Heart 
Method  of  Digitalis  Assay?  By  H.  C.  Hamilton  and  L.  W.  Rowe.  (Jour- 
nal of  the  American  Pharmaceutical  Association,  Vol.  4,  January,  1915, 
pp.  108-112.) 

78.  The  Glands  of  Internal  Secretion  and  Their  Importance  as  Thera- 
peutic Agents.  By  Carey  P.  McCord.  (Journal  of  the  American  Pharma- 
ceutical Association,  Vol.  4,  March,  1915,  pp.  293-297.) 

79.  Cannabis  Sativa.  By  H.  C.  Hamilton.  (Journal  of  the  American 
Pharmaceutical  Association,  Vol.  4,  April,  1915,  pp.  448-451.) 

80.  The  Pineal  Gland.  By  Carey  P.  McCord.  (Interstate  Medical 
Journal,  Vol.  22,  No.  4,  April,  1915,  pp.  354-370.) 

81.  The  Filterability  of  Bacillus  Bronchisepticus :  With  An  Argu- 
ment for  a  Uniform  Method  of  Filtration.  By  N.  S.  Ferry.  (Journal  of 
Pathology  and  Bacteriology,  Vol.  19,  No.  4,  April,  1915,  pp.  488-493.) 

82.  The  Pineal  Gland  in  Relation  to  Somatic,  Sexual  and  Mental 
Development.  By  Carey  P.  McCord.  (Journal  of  the  American  Medical 
Association,  Vol.  65,  Aug.  7,  1915,  pp.  517-520.) 

83.  The  Correct  Name  for  the  Hemlock  Spruce.  By  Oliver  A.  Far- 
well.     (Bulletin  of  the  Torrey  Botanical  Club,  41,  Jan.  8,  1915,  pp.  621-629.) 

84.  The  Proper  Time  to  Collect  Sanguinaria.  By  O.  A.  Farwell. 
(American  Journal  of  Pharmacy,  Vol.  87,  March,  1915,  pp.  97-98.) 

85.  Notes  on  the  Michigan  Species  of  Polvgonatum.  Bv  O.  A.  Far- 
well.     (Bulletin  of  the  Torrey  Botanical  Club  42,  May,  1915, 'pp.  247-258.) 

86.  Belladonna  and  Hyoscyamus.  By  O.  A.  Farwell.  (American 
Journal   of  Pharmacy,   March,    1915,   pp.    99-101.) 

87.  Notes  on  Michigan  Liliaceae.  Bv  O.  A.  Farwell.  (Bulletin  of 
the  Torrey  Botanical  Club,  41,  June  16,  1915,  pp.  351-358.) 

88.  The  Hemlock  Spruce.  Bv  O.  A.  Farwell.  (Rhodora.  Vol.  17, 
No.  201,  Sept.,  1915,  pp.  164-168.) 

89.  Relative  to  the  Total  Nitrogen  and  -Amino  Nitrogen  Content  of 
Pepsins  of  Different  Strengths.  Bv  T.  B.  Aldrich.  (Journal  of  Biologi- 
cal Chemistry,  Vol.  23,  No.  1,  Nov.,"  1915,  pp.  339-343.) 


90.  An  Efifective  Apparatus  for  Evaporating  Aqueous  Extracts  by 
Means  of  a  Current  of  Air.  By  T.  B.  A  Id  rich.  (Journal  of  Biological 
Chemistry,  Vol.  23,  No.  1,  Nov.,  1915,  pp.  255-259.) 

91.  The  Action  of  Coal  Tar  Disinfectant  on  Hog  Cliolera  Virus.  By 
Walter  E.  King  and  R.  H.  Drake.  (Journal  of  ihe  American  Veterinary 
Medical  Association,  Vol.  48,  No.  3,  Dec,  1915,  pp.  315-316.) 

92.  Mono-Acetyl-Tri-Chlorotertiary-Butyl-Alcohol  (Acetyl  Chlore- 
tone).  Bv  T.  B.  Aldrich.  (Jovrnal  of  the  American  Chemical  Societv, 
Vol.  37,  No.  12,  Dec,  1915,  pp.  2720-2723.) 

93.  The  Occurrence  of  Pituitrin  and  Epinephrin  in  Fetal  Pituitary 
and  Suprarenal  Glands.  Bv  Carev  P.  McCord.  (Journal  of  Biological 
Chemistry,  Vol.  23,  No.  2,  Dec,  1915,  pp.  435-438.) 

94.  The  Principles  of  Vaccine  Therapy  and  Why  it  Should  be  Used 
in  the  Treatment  of  Pyorrhea.  By  Geo.  Bailey  Harris  and  E.  M.  Stanton. 
(The  Dental  Summary,  Vol.  57,  Oct.,  1915,  pp.  792-799.) 

93250 


^///V 


/ 


